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S TUDIE VAN DE GRONDWATERWINNINGSMOGELIJKHEDEN OP DE BEDRIJFS­
TERREINEN VAN N.V. OMN ICHEM TE WETTEREN 
FAZE I - Verzamel en van g eg evens 
1. INLEIDING 
O p  5 a p r i l  1 9 9 0  g a f  d e  N . V. Omn i chem t e  We t t e r e n a a n  h e t  
L a b o r a t o r i um v o o r  Toe g e p a s t e  Ge o l o g i e  e n  H y dr o g e o l o g i e  v a n  
de R i j k s u n i v e r s i t e i t  Gen t  ( LTGH ) d e  o p d r a cht t o t  h e t  u i t v o e r e n  
v a n  e en "S t u di e  v a n  d e  g r o n dw a t e r w i n n i n g sm o g e l i j k h e de n  o p  de 
b e dr i j f s t e r r e i n en v a n  de N . V. O m n i chem t e  We t t e r e n ". 
D e z e  e e r s t e  f a z e  o m v a t  de r e s u l t a t e n v a n  de i n v e n t a r i s a t i e , 
i n t e r p r e t a t i e  en v e r we r k i n g  v a n  de b e s c h i k b a r e  g e g e v e n s . 
2. OMS CHRIJVING VAN HET S TUDIEGEBIED 
2.1. Lig ging 
H e t  s t u d i e g e b i e d i s  g e l e g e n t en n o o r d-we s t en v a n  de g e m e e n t e ­
k e r n  v a n  We t t e r en o p  d e  l i n k e r o e v e r  v a n  d e  S c h e l d e  ( f i g .  I . l ) . 
H e t  om v a t  t w e e  d e l en , n a m e l i j k  h e t  hu i d i g e  t e r r e i n v a n  he t 
b e dr i j f  en e en u i t b r e i di n g s de e l  g e l e g en t u s s e n de o u d e  S c he l de ­
a r m  e n  de S c he l d e . Vo l g e n s  h e t  v i g e r en d e  g e we s t p l an i s  he t 
hu i di g  d e e l  i n d u s t r i e g e b i e d ,  e n  de u i t b r e i di n g s z o n e v a l l e i ­
g e b i e d  e n  n a t u u r g e b i e d ( f i g . I . 2 ) .  
2.2. Topog rafie 
H e t  g e b i e d  ma a k t  d e e l  u i t  v a n  d e  S c he l de v a l l e i . D e  h o o g t e  
s c h o mme l t  o v e r  he t he l e  t e r r e i n  r o n d  de 5 t o t  7 m T . A . W . * 
* a l l e  p e i l e n i n  di t v e r s l a g  z i j n  aa n g e g e v en t e n  o p z i c ht e  
v a n  d e  TAW = T w e e d e  A l g e m e n e  Wa t e r p a s s i n g  v a n  h e t  N .G . I .  
( Na t i o n a a l  Ge o g r a f i s c h  I n s t i t u u t . )  
2 .  






Agrari sche geb i eden 
Woongebi eden 
Woon u i tbre i d i ngsgebi eden 
Industri egeb i eden 
Gebi eden voor ambachteli jke 
bedri jven of gebi eden voor 
kl e i ne en  m i dde l grote onder­
nemi ngen 
3. 
F i g . I.2 - Ui ttreksel u i t  het v i gerend gewestpl an . 
Natuu rgebi eden 
Bufferzone 
Landschappel i jk waardevolle 
gebi eden 
Geb i eden voor gemeen schaps­
voorz i en i ngen en open bare 
nuts voorz i en i ngen 
Va 11 ei ge bi eden 
4.  
2.3. Hydrografie 
D e  Sch e l d e  h e e f t  i n  h e t  s t u d i e g e b i e d  e e n  g em i d d e l d  wa t e r p e i l  
v a n  + 3 , 3 5 m T AW. 
B i n n e n  h e t  s t u d i e g e b i e d  o n t v an g t  d e z e  e e n  a a n t a l  k l e i n e  b e k e n : 
- d e  Ham g r a ch t  d i e  z ich t u s s en h e t  h u i d i g  b e d r i j f s t e r r e i n  e n  
h e t  u i t b r e i d i n g s g e b i e d  b e v i n d t; 
- e en k l e i n e r e  g r ach t d i e  z i ch i n  h e t  u i t b r e i d i n g s g e b i e d  
b e v i n d t . 
O p  h e t  b e d r i j f s t e r r e i n  b e v i n d t  z ich e e n  v i j v e r  e n  v e r s ch i l ­
l e n d e  g r ach t en ( f i g . I . 3 ) .  
2.4. Biol ogis c he waardering 
Op d e  b i o lo g i sch e wa a r d e r i n g s k a a r t  wo r d e n  v e r s ch i l l e n d e t y p e s  
i n  h e t  s t u d i e g e b i e d  t e r u g g e v o n d en ( f i g . I . 4) 
- H e t  hu i d i g  b e d r i j f s t e r r e i n b e s t a a t , v o l g e n s  d e  b i o l o g i sche  
w a a r d e r i n g s k a a r t , v o l l e d i g  u i t  e en g e b i e d  m e t  g e r i n g e  
b i o l o g i s ch e  w a a r d e  e n  w o r d t  g eco d e e r d  a l s  g e b i e d  m e t  In d u s­
t r i ël e  b e b o uw i n g  en p r i v a a t  p a r k . 
- De ui t b r e i d i n g s z o n e  b e s t a a t  g e d e e l t e l i j k  u i t  b i o l o g i s ch 
w a a r d e v o l  g e b i e d  v o o r n am e l i j k a l s  p o p u l i e r e n a a n p l a n t  o p  
e e n  v o ch t i g e  p l a a t s  m e t  o n d e r g r o e i  van r u r a a l  b o s . E e n  an d e r  
d e e l  w o r d t  a l s  g e r i n g  b i o l o g i s ch wa a r d e v o l  g e k l a s s e e r d  e n  
o m s ch r e v e n  al s g r a s we i d e  m e t  
v e r  + a k k e r  o p  l e m i g e  b o d e m  
g r a s l a n d . 
2.5. Bodemkaart 
e n g els r a a i g r a s  e n  
+ b o memr i j en + z e e r  
w i t t e  k l a -
s o o r t e n a r m  
Vo l g e n s  h e t  b l a d  56W - W e t t e r e n  van d e  b o d em k a a r t  v a n  B e l g i ë 
( AMR IJCKX , 1 960) b e s t a a t  d e  b o d em t e r h o o g t e  v a n h e t  s t u d i e ­
g e b i e d  u i t  o p g e h o o g d e  t e r r e i n e n. H e t  u i t b r e i d i n g s g e b i e d  b e s t a a t  
o v e r w e g e n d  u i t  k l e i g r o n d e n .  E e n  u i t t r e k s e l  u i t  d e  b o d e mka a r t  
wo r d t  g e g e v e n  i n  f i g. I . S .  
5. 
Fi g . I.3 - Hydrografi e van het studiege b i ed 
6. 
LEGENDE 
K ANDERE GEKARTEERDE ELEMENTEN B AKKERS 
Kn Veedrinkput  Bl  op l emige bodem 
Kb Bomenrij 
Kh Oude heg M MOERASSEN 
Ka Eendekooi Mr Rietl and Ku Rura l e  vegetatie Me Grote zeggen- vegetatie Ko Stort 
Ki Vl iegve l d L POPUL I ERENAANPLANTEN Kj Hoog stamboomgaard 
Lhi variant met ondergroei Kp Openbaar of privaa t park van  
en sommige kerkhoven ruraal bos 
Kq Boom,boomkwekerijen en serre 
u URBANE  GEBI EDEN Kz Opge s poten  terrein 
Kd Dijk U a Minder dichte bebouwing met 
H GRASLANDEN bepl an ting 
Ur Bebouwing in agrarisch gebied 
He Vochtig l icht  besmet gras l and Ui Indu s triel e bebouwing 
Hf Natte ruigte met moerasspirea s STRUWELEN Hu Me sofie l hooil and 
Hp Gra sweide met Engel s raaigra s Sz  Ops l ag  van a l l erl ei aard 
en witte k l a ver  Sg Brem en gaspe l doorn struweel 
Fi g .  ! . 4  - Biol ogisc he waardering van het s tudiegebied .  
LEGENDE 
s zandsubstraat beginnend 
op geringe diepte 
OB bebouwde zone 
OT vergraven terreinen 
7. 
P�p natte qronden op licht zandleem 
Lep 1 sterk gleiige gronden op zandleem . met reduktiehorizont 
Lfp 1 zeer sterk qleiige gronden op zand­. leem met reduktiehorizont 
� opgehoogde terreinen � matiq droqe qronden op lemig zand 
� 
I Efp I 
zeer sterk gleiige gronden I Sc.lp I ma tig natte gronden op lemig zand op zware klei met reduktie 
horizont I ma ti q zeer sterk gleiiqe gronden I Zc.lb natte qronden op zand op klei met reduktie-
horizont 
Fig.I. 5- Weergave van de bodemkaart in het studiegebied. 
8 .  
2.6. Geol og ie 
Om e e n  e e r s t e  b e e l d  t e  k r i j g e n v a n  d e  g e o l o g i e  i n  h e t  s t u d i e ­
g e b i e d  e n  omg e v i n g  w e r d  a l l e  b e s ch i k b a r e  g e g e v e n s  v e r z a m e l d .  
H e t  g a a t  h i e r  o m  g e g e v e n s  v e r k r e g e n  u i t  b o r i n g e n  e n  s o n d e r i n ­
g e n . 
2. 6 .1. Boring en 
E e n  o v e r z i ch t  v a n  d e  v e r z am e l d e  b o r i n g e n  w o r d t  g e g e v e n  i n  
t a b e l  I.1 . D e  l i g g i n g  v a n  d e z e  bo r i n g e n  i s  v o o r g e s t e l d  i n  f i g . 
I. 6 .  
T A B E L  I . 1  O v e r z i ch t  v an d e  v e r z am e l d e  b o r i n g e n . 
Ka a r t b l a d  n r  d i e p t e  MV* A r ch i e f  
( m )  ( mTAW ) 
2 2 / 2  M B 6  1 0 , 6 + 6  LTG H  
2 2 / 2  M B 7  5,3 +5 L T G H  
2 2 / 3  G e o s o n d a  1 5 , 0 +5 O m n i c h e m  
2 2 / 3  V e n  VI 3 0 , 5  +5 O m n i ch em 
2 2 / 3  V I I  e n  V I II 3 8  +5 O m n i ch e m  
2 2 / 3  I X  3 0 , 5  +5 O m n i c h e m  
2 2 / 3  x 50 +5 O m n i ch em 
2 2 / 3  X I  e n  X I I  3 0 ,5 +5 O m n i ch e m  
2 2 / 3  BG D 1 2 0 3 8  +5 B G D  
2 2 / 3  B GD 1 4 4 3 2  +5 B G D  
2 2 / 3  B GD 1 2 8 1 0  +5  BGD 
2 2 / 3  B G D 1 4 8 4 0  +5 B G D  
2 2 / 3  MB 1 1 2,5 +5 LTGH 
2 2 / 6  T G 0 8 9 0 9 -P B 3  4 4  + 1 5  LTGH 
2 2 / 7 B G D 2 1 3  3 5  + 1 0  B G D  
2 2 / 7  BGD 2 3 0  2 1 1  + 1 0  B G D  
Aan d e  h a n d  v a n  d e z e  b o r i n g e n  w e r d e n e e n  p a a r  d o o r s n e d e n  g e ­
t e k e nd  ( f i g. I. 7 ,  I. 8 e n  I .  9 ) .  D e  l i g g i n g  v a n  d e z e  d o o r s n e d e n  
i s  we e r g e g e v e n i n  f i g . I.6. 
2. 6.2. Sondering en 
V o o r  d e  con s t r uct i e  v an d e  v e r s ch i ll e n d e  b e d r i j f s g e b o uw e n  
we r d e n  e e n  a a n t a l  s o n d e r i n g e n  u i t g e v o e r d .  A l l e  s o n d e r i n g e n  
* wa a r d e  a f g e l e z e n  o p  d e  t o p o g r a f i s ch e k a a r t  1 / 2 5 . 0 0 0 . 

PEIL s NNE 













3 van Merel beke 




-3 ---I eperiaan --4 -- --











- 1 7  0 zand - 1 8  
-19 � leem 
-20 G Q klei -21 
-22 [III] zandsteen ---23 ----
- Ieperi aan ---
-26 - L i d  van Aal beke ----27 - (Yc.) -----





















































F i g. I . 8  
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( Yc )  
F i g . I. 9 - Li tos trati grafi s che doorsnede PB3-56W128 
C LTGH - Gent 1990 
1 3. 
h e b b e n  on g e v e e r  e e n di e p t e  t us s e n  1 0  e n  20 m. I n  de z e  s onde ­
r i n g e n  k a n  m e n  dui de l i j k  de Plm- k l e i  on de r s c h e i de n op e e n  di e p ­
t e  v a n on g e v e e r  6 m t ot c a . 1 0  m. 
De l i g g i n g  v a n  de s onde r i n g e n  z i j n  w e e r g e g e v e n  in f i g . 1 . 1 0 . 
V e r de r  w e r de n  e r  bui t e n  de b e dr i j f s t e r r e i n e n  e e n  a a n t a l  s on ­
de r i n g e n  v e r z am e l d. E e n  ov e r z i c h t  v a n  a l l e  v e r z am e l de s onde­
r i n g e n  b e v i nd z i c h  i n  t a b e l  1.2 . 
T A B E L  1.2 . O v e r z i c h t  v a n  de v e r z am e l de s onde r i n g e n  
Ka a r t b l ad n r  di e p t e  MV* A r c h i e f  
( m )  ( mT A W )  
2 2 / 3  4 2 2 - I 1 8  + 5  Omn i c h e m  
2 2 / 3  4 2 2 -I I 1 8 , 5  + 5  Omn i c h em 
2 2 / 3  4 3 0 - I 1 3  + 5  Omn i c h e m  
2 2 / 3  4 5 0 - I 1 7 , 4 5 + 5  Omn i c h e m  
2 2 / 3  4 5 0- I I  1 6 , 5 0 + 5  Omn i c h e m  
2 2 / 3  4 5 0 -I I I  2 3 , 6  + 5  Omn i c h e m 
2 2 / 3  4 5 0 - I V  1 7 , 4 5 + 5  O mn i c h e m  
2 2 / 3  4 5 0 -V 1 8 , 5 0 + 5  O mn i c h e m  
2 2 / 3  4 5 1 - 1 12 , 6  + 5  Omn i c h em 
2 2 / 3  4 5 1 - 2 1 1  ' 8  + 5  Omn i c h e m  
2 2 / 3  4 5 1 - 3 1 1  '0 + 5  Omn i c h em 
2 2 / 3  4 5 1 -4 1 2 , 4  + 5  Omn i c h e m  
2 2 / 3  4 5 1 - 5 1 2 , 6  + 5  Omn i c h e m  
2 2 / 3  4 5 1 - 6 1 1 '  2 + 5  Omn i c h e m  
2 2 / 3  6 0 3 - 6 0 6 / I  1 8 , 5  + 5  Omn i c h em 
2 2 / 3  6 0 3 - 6 0 6 / I I  1 8 , 8 5 + 5  Omn i c h em 
2 2 / 3  6 0 3 - 6 0 6 / I I I  1 7 , 8  + 5  Omn i c h e m  
2 2 / 3  6 0 3 - 6 0 6 / I V  1 8 , 2 0 + 5  Omn i c h e m 
2 2 / 6  4057-64/ 1 35-1 1 3 , 8  + 5  R .  I .  G .  
2 2 / 6  5047-67/480-7 1 4 , 3  + 1 5 , 9  R .  I .  G .  
2 2 / 6  5047-67/480-3 L  1 3 , 8  + 1 7 , 1 R .  I .  G. 
2 2 / 6  5047 -67/480 -2 1 4 , 8  + 1 6 , 4  R .  I .  G .  
2 2 / 6  5047-67/480-8 1 5 , 5  + 1 6 , 5  R .  I .  G .  
D e z e  s on de r i n g e n  dr oe g e n b i j  t ot h e t  vor m e n  v a n  e e n  a l g e m e e n  
b e e l d v a n  d e  g e olog i s c h e  op b ouw. 
2.6.3. Algemene g eolog is c he opbouw 
U i t de b oor b e s c h r i j v i n g e n e n  de r e s ul t a t e n  van de s on de r i n g e n  
k a n  m e n  a l g e m e e n  v ol g e nde l i t olog i s c h e  e n  s t r a t i g r a f i s c h e  
b ouw a f l e i de n  : 
* w a a r de n  a f g ele z e n  op de t o p og r a f i s c h e  k a a r t  1 / 2 5 .0 0 0  
P2 PP3 PP4 
P1 , 
PP2 • 
F i g.I . 1 0 - L iggi ng van de sonderi ngen . 
0 50 100 
4-22/1 en 11 
4.30/1 
1 5. 
ca. 7 , 5 - l e e mh o u d e n d  z a n d  en z a n d - Kwa r t a i r  + 
Pa n i s e l i a a n  ( l i d  v a n  
Pi t t e m  - P l c )  
ca . Sm - k l e i  - Pa n i s e l i a a n  ( L i d  v a n  Me r e l b e ke - P l m ) 
ca. 1 0  m - k l e i h o u d e n d  z a n d  
ca. 0 , 5  m - z an d s t e e n b a n k  
ca. 7 m - k l e i h o u d en d  z a n d  
ca. 0 , 5  m - z a n d s t e e n b a nk 
ca . 1 0  m - f i j n  z a n d  
- I e p e r i aa n  
( L i d  v a n  E g e m  - Y d ) 
- k l e i  - I e p e r i a a n  ( L i d  v a n  Aa l b e k e  - Yc ) 
2.7. Bes taan de g ron dwaterwinn ing en 
Vo l g e n s  d e  a r ch i e v en v a n  d e  A d m i n i s t r a t i e  v o o r  R u i m t e l i j k e  
O r d e n i n g  e n  L e e f m i l i e u ( A R O L ) b e v i n d e n z i ch i n  d e  o m g e v i n g  
v a n  "Omn i ch em" e n k e l e  g r o n d w a t e r w i n n i n g e n .  D e  a a n g e s p r o k e n  
g r o n d w a t e r l a g en z i j n v o o r a l  h e t  Kwa r t a i r  e n  h e t  I e p e r i aa n  z a n d .  
I n  t a b e l  1 . 3 .  z i j n  e n k e l e  n u t t i g e  g e g e v en s  i n  v e r b a n d  m e t  d e z e  
w i n n i n g en a a n g e g e v e n , o p  f i g. 1.1 1 i s  d e  l i g g i n g  v o o r g e s t e l d .  
T A B E L  1. 3 .  Ke n m e r k e n  v a n  d e  v e r g u n d e  g r o n d wa t e r w i nn i n g en i n  
d e  o m g e v i n g  v a n  "Om n i ch em" ( v o l g e n s  d e  A r ch i e v en 
v a n  A R O L ) 
G e m e e n t e  B e d rij f La a g  V e r g u n d  d e b i e t  
( m3/ d a g ) 
We t t e r e n A e l t e r ma n  A n d r é  Kwa r t a i r  1 .3 5 0  
We t t e r e n  B r ack e Ma rce l Kwa r t a i r  6 . 0 0 0  
We t t e r e n  V a n  Damme Kwa r t a i r  3 .1 5 0 
We t t e r e n  O m n i ch e m  I e  p e r i a a n  3 5 0 .0 0 0  
We t t e r e n  Pr o e f s t a t i o n 
T u i n b o u w  Kwa r t a i r  3 . 5 5 0  
La a r n e  V a n  We z e r  Kwa r t a i r  7 . 5 00 
We t t e r e n D B M  C o  l o r  I e  p e r i a a n  3 0 . 0 0 0  
2.8. Klimaat 
H e t  s t u d i e g e b i e d  b e v i n d t  z i ch i n  e e n  v o ch t i g  g e ma t i g d e  k l i ­
ma a t z o n e . D e  l u ch t t e m p e r a t u u r  be d r a a g t  e e n  g em i d d e l d e  v a n  
1 0 , 2 °C . H e t  j a a r g em i d d e l d e  v o o r  d e  n e e r s l a g  i s  8 2 0  mm. 
1 6 .  
Fig . !  11 -Li ggi ng van d e  vergunde waterw i nn i ngen i n  d e  omgeving van het s tudiegeb i ed .  
( vo l gens archieven AROL) 
2.9. Grondwaters tand 
I n  he t b e d r i j f  wor d t  i n  e e n  a a n t a l  pu t t e n he t g r on d wa t e r p e i l  
r e g e l ma t i g  g e kon t r ol e e r d .  E e n  ov e r z i c ht v a n  d e z e  m e t i n g e n  i n  
d e  p e r i od e  1 9 8 9 - 1 9 9 0  wor d t  w e e r g e g e v e n  i n  t a b e l  I.4. 
TABEL I.4. O v e r z i c ht van de g r on d w a t e r s t a n d sm e t i n g e n  in r u s t  
( i n m e t e r  b e n e d e n  m a a i v e l d ) 
P u t  
I I I  I I I  I V  V I  V I I I  
D a t u m  
20.0 1 .8 9  1 6' 7 1 6' 2 - 1 2 , 0  1 6 , 3  -
0 8 .0 2 .8 9  - - - - - 1 2 , 1 
1 7 .0 2. 8 9  1 7 , 2  1 6' 1 - 1 3' 1 1 5 , 9  1 2 , 3  
0 8 .0 3 . 8 9 - - - - - -
2 2 . 0 3. 8 9  - 1 4 , 7 - 1 3 , 8  1 5 , 6  1 1  '9 
0 5 . 0 4 .8 9 - - - - - -
2 1 . 0 4 .8 9 - 1 7 , 0  - 1 2' 5 1 4,8 1 2 , 5  
0 9 .0 5 .8 9 - - - - - -
2 5 . 0 5 .8 9 - 1 6 , 7  - 1 1 ' 7 1 4 , 4  1 2 , 3  
0 9 . 0 6 .8 9 - - - - - -
1 6. 0 6 . 8 9 - 1 6 , 5  - 1 1 ' 2 1 4 , 1 1 1 , 8  
0 5 .0 7 .8 9 - - - - - -
1 0.0 8 .8 9 - 1 6 , 3  1 5 , 0  - 1 4 , 0  1 2' 2 
0 1 . 0 9. 8 9  - 1 6 , 4  - 1 3 , 8  1 4 , 7  1 2 , 7  
2 8 .0 9 .8 9  - 1 7' 9 - 1 4 , 4  - 1 3 , 8  
1 9 . 1 0.8 9 - - - - 1 6 , 4  1 1 ' 7 
2 5 . 1 0.8 9 - 1 8 , 0  - 1 5 , 8  - -
1 0 . 1 1 . 8 9 - - - - 1 6' 7 1 2 , 3 
2 0 . 1 2 . 8 9  - - - - 1 6' 1 1 2 , 3  
1 8 . 0 1 .9 0  - 1 8 , 4  - 1 5' 6 - -
2 5 .0 1 .9 0 - - - - 1 5 , 9  1 2 , 0  
0 9. 0 2 . 9 0  - 1 8 , 7  - 1 6' 1 - -
1 6 .0 2 .9 0  - - - - 1 6 , 3  1 3' 1 
2 3 .0 2 . 9 0  - 1 8 , 0  - 1 6 , 6 - -
0 2 .0 3 . 9 0  - - - - 1 6 , 5  1 3 , 3  
1 1 . 0 5 . 9 0  - 1 8 ,5 1 1 , 7  1 3 , 1 0  - 1 0 , 4 0 
1 8 .0 5 .9 0 1 3 , 4  - - - 1 3' 1 0  -
2 3 .0 5 . 9 0  1 4' 2 - - - - -
0 1 .0 6 .9 0 - 1 7 , 9  - - - -
08 . 0 6. 9 0  - - 1 2 , 0  - - -
2.10 . Grondwaterwinn i n g  i n  het bedrijf 
7 2 5  
-
1 6 , 7 
-
1 6 , 5  
-
1 5' 9 
-
1 7 , 0  
-
1 5 , 9  
-
1 5 , 5 
1 4' 7 
1 3' 7 
1 3 , 5  
-














Mom e n t e e l  wor d t  d oor he t b e d r i j f  u i t  1 4  p u t t e n w a t e r  g e won n e n .  
D i t  w a t e r  wor d t  on t t r ok k e n  on d e r  e e n  z a n d s t e e n b a n k .  I n  8 v a n  
d e  1 4  p u t t e n w e r d  g e e n  f i l t e r  g e s t ok e n , m a a r  e e n  k e l d e r p u t  
aa n g e l e g d .  T w e e p u t t e n  z i j n  w a a r s c hi j n l i j k  f i l t e r p u t t e n. V a n  
18 . 
d e  v i e r  ov e r i g e  put t e n  z i j n g e e n  t e c hn i s c h e  g e g e v e n s  b e k e n d . 
Ee n ov e r z i c h t  v an d e  v oor naam s t e  g e g e v e n s  v an d e z e  w in n i n g s ­
put t e n wor d t  g e g e v e n  i n  t ab e l  II . S. 
T A B E L  II . 5. O v e r z i c h t  v an d e  w i n n i n g s p ut t e n . 
n r  b oor j aar b oor f i r ma d i e p t e  
I 1 9 6 8 - 6 9  Dut r i e u ? 
II 1 9 6 3  S m e t  ? 
III 1 9 6 8 - 6 9  Dut r i e u  ? 
IV 1 9 6 8 - 6 9  Dut r i e u  ? 
V 1 9 7 9  Van De y n z e  3 0 , 5  
VI 1 9 7 9  Van D e y n z e  3 0 , 5  
VII 1 9 8 0  Van De y n z e  3 8  
VIII 1 9 8 0  Van De y n z e  3 8  
IX 1 9 8 3  Van De y n z e  3 0 , 5  
x 1 9 8 3  Van D e y n z e  3 0 , 5  
XI 1 9 8 7  Van De y n z e  3 0 , 5  
XII 1 9 8 7  Van De y n z e  3 0 , 5  
7 2 0 1 9 6 4  S m e t  ? 
7 2 5 ? Dut r i e u ? ? 
G 'd d l d  d ' 4 , 5  m3/ h  em1 e wor t p e r  p ut z o  n g e won n e n . 
FAZE 2. - Terreinwerk zaamheden 
1. INLE I DI NG 
t y p e  
? 
f i l t e r p ut 
? 
? 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
k e l d e r p ut 
f i l t e r p ut 
? 
Ten e i n d e  d e  g e olog i s c h e  e n  h y d rag e o l og i s c h e  on d e r g ron d  b e t e r  
t e  k e n n e n  e n  d e  b as i s g e g e v e n s  t e  v e r z am e l e n  d i e nod i g  z i j n 
voor h e t  op s t e l l e n  v an e e n  mat e mat i s c h  mod e l , we r d  ove r g e g aan 
t ot e e n  aan t al t e r r e i n w e r k z aamh e d e n . 
2. BORI NGEN 
2.1. Doel 
De bor i n g e n  l at e n  t oe d e  h y d r ag e olog i s c h e  b ouw t e  b e p al e n  v an 
h e t  g r on d wat e r r e s e r v oi r , e n  pom p - e n  p e i l p ut t e n  t e  p l aat s e n 
voor h e t  ui t v oe r e n v an d e  pomp p r oe f . 
19. 
2. 2. Boring en 
I n  h e t  ka d e r  v a n  d e  s t u d i e  w e r d en z e s  b o r i n g e n  u i t g e v o e r d  d o o r  
d e  f i rma S m e t  v a n  D e s s e l  i n  d e  p e r i o d e  v a n  4 t o t  1 1  j u l i  1 9 90 .  
D e  l i g g i n g  v a n  d e z e  p u t t e n  i s  we e r g e g e v e n i n  f i g .  I I . 1 .  De 
a f s t a n d e n  v a n  de p u t t en o n d e r l i n g  is g e n o m en i n  f u n k t i e  van 
de  p o m p p r o e f . 
I n  d e  e e r s t e  p l a a t s  we r d  d e  p u t  P P 1  g e b o o r d . E e n  b e s ch r i j v i n g  
v a n  d e z e  p u t  b e v in d t  z ich i n  b i j l a g e  1 .  T i j d en s  d e  b o r i n g  
w e r d e n o p  r e g e l m a t i g e  a f s t a n d e n t u s s e n d e  3 0  e n  4 0  m e e n  v i j f ­
t a l  s t e e km o n s t e r s  g e n om e n .  D e z e  s t e e km o n s t e r s  w e r d en g r a n u l o ­
m e t r i s ch g e a n a l y s e e r d . D i t  l i e t  t o e  e e n  o p t i m a l e  s p l e e t o p e n in g  
v a n  d e  t e  p l a a t s e n f i l t e r  t e  b e p a l e n. D e  r e s u l t a t e n z i j n  b i j ­
g e v o e g d  i n  b i j l a g e  2 .  
E e n m a a l  d e  d i e p t e  v a n  4 5  m b e r e i k t  w e r d  d e  b o r i n g  g e s t o p t  en 
w e r d e n e e n a a n t a l  b o o r g a t me t i n g e n  u i t g e v o e r d . De v o l g e n d e  
p a r am e t e r s  w e r d e n o p g e m e t e n d i am e t e r , s p o n t a n e  p o t e n t i a a l ,  
p u n tw e e r s t a n d , r e s i s t i v i t e i t  ( k o r t e  e n  l a n g e  n o r m a a l o p s t e l l i n g ) 
e n  n a t u u r l i j k e  g amma s t r a l i n g . D e  r e s u l t a t e n v a n  d e z e  me t i n g e n  
z i j n  s a men m e t  d e  l i t o l o g i s ch e k o l o m i n  b i j l a g e  3. a f g e b e e l d . 
A a n  d e  h a n d  v a n  d e z e  g e g e v e n s  w e r d e n  d e  d i e p t e  v a n  d e  a n d e r e  
p u t t en b e p a a l d . 
D e  l i t o l o g i s ch e o p b o u w  v a n  d e z e  p u t t e n w a s  g e l i j k a a r d i g  aan 
P P 1 . Een o v e r z i ch t v an de v o o r n a am s t e  g e g e v e n s  w o r d t g e g e v en 
i n  t a b e l  I I . 1 .  
T A B E L  I I . 1 .  O v e r z i ch t  v a n  d e  u i t g e v o e r d e  b o r i n g e n 
n ummer  d i e p t e  p e i l  p e i l  d i e p t e  f i l t e r 
p u t  p u t  m a a i v e l d  t o p  b u i s  o n d e r  b o v e n  
( m  - m v ) ( m  TAW ) ( m  TAW ) ( m )  r ( m )  
P 1  3 9 , 00 6 , 4 8 5  6 , 6 8 7  3 0 , 7 0 3 7 , 7 0 
P 2  2 9 , 8 0 6 , 4 6 7  6 , 7 0 8  2 5 , 5 0 2 9 , 5 0 
P P 1  4 5 , 0 0 6 , 3 6 7  6 , 5 8 7  3 1 , 0 0 3 3 , 0 0 
P P 2  3 5 , 0 0 6 , 8 9 5  7 '  1 1 1  3 2 , 0 0 3 4 , 0 0 
P P 3  2 9 , 9 0 6 , 4 5 9  6 , 7 0 7  2 5 , 2 0 2 7 , 2 0 
P P 4  2 9 , 5 0  6 , 5 1 2  6 , 6 9 9  2 5 , 8 0 2 7 , 8 0 
muur van het dome i n  
TENN I SP LEIN  
e PP 2 
(I) pompput 
• peil put 
F i g . I I . 1  - L i gging  van de putten u i tgevoerd i n  functi e van de pompproef 
( niet op  schaal ) 
2 1 . 
E e n  sc h em a  v a n  d e  a fw e rk i n g  v a n  d e  p u t t e n w o r d t  g e g e v e n  i n  
f i g u u r  I I . 2 .  
3. DUBBELE POMPPROEF 
Om d e  h y d r a u l i sc h e  k e n m e r k e n  v a n  d e  v e r sc h i l l e n d e  l a g e n  t e  
b e p a l en w e r d  e en d u b b e l e  p o m p p r o e f  u i t g e v o e r d . 
3.1. Situerin g en hydrag eol og is c he g es tel dheid 
D e  l i t o st r a t i g r a f i sc h e  d o o r sn e d e  w o r d t  we e r g e g e v e n  i n  f i g . 
I I .3 .  D e z e  d o o r sn e d e  w e r d  g e t e k e n d  m e t  b e h u l p  v a n  d e  b o o r be ­
sc h r i j v i n g e n  v a n  d e  g e sp o e l d e  bo r i n g e n  e n  a a n  d e  h a n d  v a n  d e  
b o o r g a t m e t i n g e n ( r e si st i v i t e i t e n v o l g e n s  l a n g e  e n  k o r t e  
n o r m a a l o p st e l l i n g , p u n t w e e r st a n d ,  sp o n t a n e  p o t e n t i a a l , n a t u u r ­
l i j k e  g am m a st r a l i n g , b o o r g a t d i ame t e r ). D e  t o p  v a n  d e  I e p e r se 
k l e i  l i g t  r o n d  h e t  p e i l  3 6 , 6  * H e t o n d e r st e g e d e e l t e  v a n  
h e t  g r o n dw a t e r r e se r v o i r  w o r d t  g e v o r m d  d o o r  e en l a a g  Y d l d i e  
b e st a a t  u i t  z a n d - e n  si l t h o u d e n d e  k l e i  m e t  t u ssen l i g g e n d e  
l a a g j es v a n  f i j n  z a n d .  Z e  i s  g e l e g e n  t u ssen d e  p e i l e n - 3 6 , 6  
e n  3 1 , 9 . T u ssen d e  p e i l e n  3 1 , 9  e n  2 4 , 7  k o m t  d e  
d o o r l a t e n d e  l a a g  Y d 2  v o o r  d i e  b e s t a a t  u i t  e en a f w i sse l i n g  v a n  
z e e r  f i j n  z a n d  m e t  l e e m. Ui t d e  p u n t w e e r st a n d sm e t i n g e n e n  d e  
r e si st i v i t e i t sme t i n g en m e t  d e  k o r t e  n o r m a a l  o p st e l l i n g  k a n  
m e n  a f l e i d e n  d a t  d e  o n d e r st e  0 , 8  m e n  d e  b o v e nst e 0 , 8  m v a n  
d e z e  l a a g  d e  m e est z a n d i g e g e d e e l t en z i j n  v a n d e z e  l a a g . B o v e n -
a a n  wo r d t  d e  l a a g  Y d 2  b e g r e n sd d o o r  e e n  z a n d st e e n l a ag  v a n  o n -
g e v e e r  0 , 3  m d i k t e .  T u sse n d e  p e i l e n 2 4, 4 e n  1 8 , 4  k om t  
d e  l a a g  Y d 3 v o o r  d i e  b e st a a t  u i t  k l e i h o u d e n d  z a n d  t o t  z a n d -
h o u d e n d e  k l e i . D e  l a a g Y d 3  w o r d t  b o v e n a a n  b e g r e n sd d o o r  e en 
z a n d st e e n l a a g  v a n  on g e v e e r  0 , 2  m d i k t e .  Tusse n d e  p e i l e n 
1 8 ,  2 e n  8 , 1 k o m t  d e  l a a g  Y d 4  v o o r  d i e  b e st a a t  u i t  st e rk 
z a n d h o u d e n d e  k l e i  t o t  k l e i h o u d e n d  z a n d .  Tu sse n d e  p e i l e n 
- 8 , 1  e n  - 7 k o m t  e e n  e e r d e r  d u n n e  l a a g  Y d S  v o o r  d i e  b e st a a t  
u i t  st e rk z a n d h o u d e n d e  k l e i .  D e  l a a g  Y d 6  i s  e v e n e e ns g e r i n g  
i n  d i k t e .  Z e  b e st a a t  u i t  k l e i h o u d e n d  z an d  e n  i s  g e l e g en t ussen 
* A l l e  p e i l e n  w o r d e n u i t g e d r u k t  i n  m e t e r s t en o p z i c h t e  v a n  
h e t  n u l p e i l  v a n d e  Twe e d e  A l g em e n e  Wa t e r p assi n g  ( m  T A W) 
v a n  h e t  Na t i o n a a l  G e o g r a f i sc h  I n st i t u u t .  
22 . 
Pl PPl PP2 
leSTEENLAAG zeSTEENLAAG 
van tot van 
P1 24,20 24,50 29,80 
P2 24,20 24,50 29,80 
PP1 23,20 23,40 29,40 
PP2 24,80 25,10 30,40 
PP3 23,3 23,6 29,9 
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Fig. II . 2 - Afwerki ng van de putten uitqevoerd in functi e van de pompproef. 
StHEMATISCHE WEERGAVE VAN EEN PEILPUT 
PVC s t o p  
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Fig . I I I . 3 - Litostratigrafische  doorsnede en 1iqqinq van de f i l ters van de pompputten 
€n de peil buizen . 
2 5 .  
d e  p e i l e n - 7 e n - 5 , 7 .  Tu s s en d e  p e i l e n - 5 , 7  en - 3,2 k o m t  
d e  l a a g  P 1 m  v o o r  d i e  b e s t a a t  u i t  k l e i .  H e t  b o v e n s t e  g e d e e l t e  
v a n  he t g r o n d wa t e r r e s e r v o i r  wo r d t  g e v o rmd d o o r  e e n  l aa g  P1 c 
d i e  b e s t a a t  u i t  k l e i ho u d e n d  z an d .  H e t  g r o n d w a t e r r e s e r v o i r  w o r d t  
b o v en a a n  b e g r en s d  d o o r  d e  wa t e r t af e l . 
3.2. Uitvoering van de dubbele pompproef 
D e  o p s t e l l i n g  v a n  d e  p o m p p u t t en en d e  p e i l b u i z e n  w o r d t  i n  
f i g u u r  I I  . 1  v o o r g e s t e l d . D e  e e r s t e  p om p p u t  P 1  w e r d  v o o r z i en 
v a n  e e n  f i l t e r e l e m e n t i n  d e  l a a g  Y d 2 , d e  t w e e d e  p om p p u t  P2 
i s  v o o r z i e n v a n  e e n  f i l t e r e l e ment  i n  l a a g  Y d 3 .  De b i n n e n d i a­
met e r  v a n  d e  p o m p p u t t e n  b e d r a a g t  1 6 2  mm. I n  d e  l a a g  Y d 2 we r d e n 
d e  p e i l b u i z e n  PP1 e n  PP2 g e p l a a t s t . I n  d e  l a a g  Y d 3  w e r d en d e  
p e i l b u i z en PP3 e n  PP4 g e p l a a t s t . D e  p e i l b u i z e n  w e r d e n  v o o r z i e n 
v a n  e en f i l t e r e l em e n t  v a n  2 m l e n g t e  en e e n d i a m e t e r  v a n  6 3  
mm . A l l e  f i l t e r e l e m e n t e n w e r d e n om s t o r t  d o o r  g e k a l i b r e e r d  z a n d . 
A l l e  b o o r g a t e n w e r d e n t e r  ho o g t e  v a n  d e  s l e cht d o o r l a t en d e  
l a g e n  a f g e d i cht d o o r  he t aa n b r en g e n  v a n  e e n  cem e n t s t o p r a n d  
i n  v o l l e  b u i z e n . 
O p  3 1  j u l  i 1 9 9 0  om 1 O u . 3 0  w e r d  d e  b ema l i n g  o p  d e  p o mp p u t  P1 
in d e  l a a g  Y d 2  a a n g e v a t . H e t  o p g e p o m p t e  w a t e r  w e r d  a f g e v o e r d  
n a a r  d e  v i j v e r . O m  he t v e r l o o p van he t d e b i e t  t e  b e p a l e n  d i e  
a a n  he t g r o n d w a t e r r e s e r v o i r  on t t r ok k e n  w e r d , w e r d  z ow e l  d e  
s t a n d  v a n  e e n  t e l l e r  a l s  d e  v e r l a g i n g  i n  d e  p o m p p u t  g e n o t e e r d . 
H e t  v e r l o o p  v an he t d e b i e t  o n t t r o k k e n  aan he t g r o n d w a t e r r e s e r ­
v o i r  wo r d t  i n g e v o e r d  e n  he t in v e r s  mod e l  w o r d t  w e e r g e g e v e n 
i n  t a b e l  I I . 2 . 
Na 2 3  u u r  3 0  m i n u t e n  p o m p e n w e r d  d e  p o m p  s t i l g e l e g d  • T i j d en s 
d e  p o m p p r o e f  w e r d e n d e  d r u k v e r an d e r i n g e n  g e m e t e n d o o r  d r uk­
o p n em e r s  m e t  een  maxi m a a l  me e t b e r e i k  v a n  4 m .  O p  0 ,  3 me t e r  
b o v e n  i e d e r e  d r u k o p n e m e r  w e r d  e en o p b l a a s b a r e  r u b b e r en s l u i t ­
r in g  g e p l a a t s t  i n  i e d e r e  p e i l b u i s .  D o o r  he t o p b l a z e n v a n  d e z e  
26 . 
s l u i t r i n g e n  h e e f t  g e e n  s t r o m i n g  p l a a t s  t u s s e n  d e  p e i l b u i s  e n  
h e t  g r o n d w a t e r r e s e r v o i r  b i j  i e d e r e d r u k v e r a n d e r i n g. H i e r d o o r  
i s  d e  g e m e t e n d r uk v e r a n d e r i n g i n  d e  p e i l b u i s  n a g e n o e g  i d e n t i ek 
m e t  d e  v e r a n d e r i n g e n v a n  d e  d r u k  i n  h e t  g r o n d r e s e r v o i r  i n  d e  
omg e v i n g  v a n  d e  f i l t e r v a n d e  p e i l b u i s . D e  d r u k v e r a n d e r in g e n  
we r d e n d o o r  m i d d e l  van e en d a t a l o g g e r g e r e g i s t r e e r d .  O p  d e  
n i e t - aa n g e p o m p t e  p o m p p u t  w e r d  t i j d e n s  d e  e e r s t e  p o m p p r o e f  d e  
d r u k v e r an d e r i n g en g em e t en d o o r  m i d d e l  v an e e n e l e k t r i sch e p e i l ­
me t e r . 
O p  2 a u g u s t u s  1 9 9 0  o m  9 u.3 0  w e r d  d e  b em a l i n g  o p  d e  p om p p u t  
P 2  i n  d e  l a a g  Y d 3  aan g e v a t .  H e t  o p g e p o m p t e  w e r d  t e r u g  a f  g e -
v o e r d  n a a r  d e  v i j v e r .  H e t  v e r l o o p  v a n  h e t  d e b i e t  o n t t r o k k e n  
aan de  p o m p p u t  w e r d  g e v o l g d  d o o r  o p  r e g e l ma t i g e t i j d s t i p p en 
d e  s t a n d  t e  r e g i s t r e r e n . H e t  v e r l o o p  v a n  h e t  d e b i e t  o n t t r o k k e n  
aan h e t  g r o n d w a t e r r e s e r v o i r  w o r d t  h i e r  a f g e l e i d  ui t h e t  v e r ­
l o o p  van h e t  d e b i e t  b i j  d e  e e r s t e  p o m p p r o e f .  D i t  v e r l o o p  s t a a t  
we e r g e g e v en i n  t a b e l  II . 3 .  N a  1 d a g p o m p e n  o p  d e  l a a g Y d 3  
w e r d  d e  p o m p  s t i l  g e l e g d .  
TA B E L  I I .2 . 
T i j d  
n a  s t a r t  
v a n  -
0 -
8 -
1 6  -
3 2  -
3 8 4  -
1 4 1 0  -
14 18 -
14 2 6  -
V e r l o o p  v a n  h e t  d e b i e t  o n t t r o k k e n  a a n  d e  l a a g  
Y d 2  t i j d e n s  d e  e e r s t e  p o m p p r o e f  
( m i n ) D e b i e t  
v a n  p o m p  
t o t  ( m 3 / d ) 
8 2 4 , 1 9 2  
16 4 5 , 7 9 2  
3 2  54 , 0 7 2  
3 8 4  51 , 57 6  
1 4 10 4 6 , 4 6 4  
1 4 18 3 0 , 8 16 
1 4 2 6  9 , 3 1 6  
2 8 2 0  0 , 0 0 0  
T A B E L  I I.3 
27.  
V e r lo o p  v a n  h e t  d e b i e t  o n t t r o k k e n  aan d e  
la a g  Y d 3  t i j d e n s  d e  t w e e d e  p o m p p r o e f .  
T i j d  ( m i n )  De b i e t 
n a  s t a r t  v a n  p om p  ( m3/ d ) 
v a n  t o t  
0 8 4 , 00 
8 1 6  7 , 2 0 
1 6  1 4 4 0  8 , 1 2 
1 4 4 0  2 8 8 0  0 , 0 0 
3.3. Interpretatie van de dubbele pompproef door middel 
van het invers model. 
H e t  g r o n d wa t e r r e s e r v o i r  w o r d t  i n  h e t  n u m e r i ek m o d e l  i n  n e g e n  
l a g e n  g e s c h e ma t i s e e r d .  D e  l a g e n  v a n  h e t  n u m e r i e k m o d e l  w o r d e n 
v a n  on d e r  n a a r  b o v e n  g e n umm e r d . D e  o n d e r s t e  d r i e  la g e n  v a n  
h e t  num e r i e k e  m o d e l , l a g e n  1 ,  2 e n  3 ,  va llen s a m e n  m e t  d e  l i t o ­
s t r a t i g r a f i s c h e  l a g e n  Y d 1 ,  Y d 2  e n  Yd 3 .  D e  li t o s t r a t i g r a f i s c h e  
la a g  Y d 4  wo r d t  i n  h e t  n u m e r i e k  m o d el o p g e d e e ld i n  t w e e  l a g en. 
D a a r  in h e t  o n d e r s t e  g e d e e l t e  v a n  d e z e  l a a g  een  g r o t e  v e r t i k a l e  
s t i j g h o o g t e g r a d i e n t  o n t s t a a t  t i j d e n s  d e  t w e e d e  p o m p p r o e f  z a l  
d e z e  l a a g  Y d 4  o p g e s p li t s t  w o r d e n  i n  e e n  on d e r s t e  r e l a t i e f  d u n n e  
la a g  en i n  e e n  b o v e n s t e  r e l a t i e f  d i k k e r e l a a g , r e s p e c t i e v e l i j k  
la a g  4 en 5 v a n  h e t  n u m e r i e k e  m o d e l .  
D e  b o v e n s t e  v i e r  la g e n v a n  h e t  n u me r i ek e  m o d e l , la g e n  6 ,  7 ,  8 
e n  9 ,  v a l l e n  s a m e n  m e t  d e  l i t o s t r a t i g r a f i s c h e  la g e n  Y d S ,  Y d 6 , 
P1 m e n  P1 c . 
A l l e  v e r l a g i n g e n  wa a r g e n o m e n  t i j d e n s  d e  t w e e  p o m p p r o e v e n  w o r d e n 
g e z a m e n l i j k  g e in t e r p r e t e e r d .  T i j d e n s  d e  e e r s t e  i t e r a t i e  v a n 
h e t  in v e r s m o d e 1 b 1 e e k e c h t e r d a t  d e v e r  la g i n  g e n  w a a r g e n o m e n  
t i j d e n s  d e  e e r s t e  p o m p p r o e f  i n  p e i lb u i s PP3 n i e t  i n  o v e r e e n­
s t emm i n g  t e  b r e n g e n  w a r e n  met  de  o v e r i g e  wa a r g e n o m e n v e r la g i n -
g e n . De z e  v e r l a g i n g e n  
p r o e f  w e r d e n  d a n  o o k  
v a n  p e i l b u i s  PP3 t i j d e n s  d e  e e r s t e  p o m p ­
v e r w i j d e rd u i t  d e  r e e k s  v a n  i n g e v o e r d e  
w a a r g en o m e n  v e r l a g i n g e n  
m o d e l . 
B i j  d e  i n t e r p r e t a t i e  m e t  
l i sche p a r a me t e r s n i e t  
d o o r l a t e n h e i d  v a n  l a a g  
28. 
b i j  d e  i n t e r p r e t a t i e  v a n  h e t  i n v e r s 
h e t  i n v e r s m o d e l  we r d e n  t w e e  h y d r au -
b e p a a l d .  H e t  z i j n  d e  h o r i z o n t a l e  
9 e n  d e  b e r g in g sk o ëf f i ci ën t  n a b i j  d e  
w a t e r t a f e l . E n k e l  g e sch a t t e  w a a r d e n  v o o r  d e z e  h y d r a u l i sch e 
p a r am e t e r s  w e r d en i n g e v o e r d . D o o r  h e t  i n v o e r e n  v a n  e e n  r e e k s  
v e r o n d e r st e l l i n g e n w e r d e n  d e  o v e r i g e  h y d r a u l i sch e p a r am e t e r s  
i n  z es g r o e p e n i n g e d e e l d .  D e  e e r st e  g r o e p  v a n  t e  b e p a l e n 
h y d r a u l i sch e p a r am e t e r s z i j n  d e  h o r i z o n t a l e  d o o r l a t e n d h e d en 
v a n  l a a g  1 en l a a g  2 .  H i e r b i j  w o r d t  v e r o n d e r st e l d  d a t  d e  h o r i ­
z o n t a l e  d o o r l a t e n d h e i d  v an l a a g  1 t i e n m a a l  k l e i n e r  i s  d a n  
d e z e  v a n  l a a g  2 .  D e  t w e e d e  g r o e p  v a n  t e  b e p a l e n  h y d r a u l i sch e 
p a r am e t e r s  z i j n  d e  h o r i z o n t a l e  d o o r l a t e n d h e d e n  v a n  d e  l a g e n  
3 ,  4 ,  5 ,  6 e n  7 e n  v a n  d e  h y d r a u l i sch e w e e r st a n d e n t usse n  d e z e  
l a g e n .  H i e r b i j  w e r d  v e r o n d e r st e l d  d a t  d e  h o r i z o n t a l e  d o o r l a ­
t e n d h e i d  v a n  l a a g  4 e n  5 ( Y d 4 ) twe e ma a l  g r o t e r  i s  d a n  d e z e  
v a n  l a a g  3 ,  d a t  d e  h o r i z o n t a l e  d o o r l a t e n d h e i d  v a n  l a a g  6 ( Y d 5 )  
v i j f  maa l k l e i n e r  i s  d a n  d e z e  v a n  l a a g  3 e n  d a t  d e  h o r i z o n t a l e  
d o o r l a t e n d h e i d  v a n  l a a g 7 ( Y d 6 ) t w e e  m a a l  k l e i n e r  i s  d a n  d e z e 
v a n  l a a g  3 .  D e z e  v e r h o u d i n g e n v a n  d e  h o r i z o n t a l e  d o o r l a t e n d ­
h e d e n w e r d e n i n g e sch a t  a a n  d e  h a n d  v a n  d e  r e su l t a t e n v a n  d e  
b o o r g a t m e t i n g e n  ( d e p u n t w e e r st a n d  e n  d e  n a t u u r l i j k e  g ammast r a ­
l i n g ) .  V e r d e r  wo r d t v e r o n d e r st e l d  d a t  a l  d e z e  l a g e n i so t r o o p  
z i j n , d i t  w i l z e g g e n  d a t  d e  v e r t i k a l e  d o o r l a t e n d h e i d  v a n  i e d e r e  
l a a g  g e l i j k  i s  a a n  z i j n h o r i z o n t a l e  d o o r l a t e n d h e i d .  A a n  d e  
h a n d  v a n  d e z e  v e r t i k a l e  d o o r l a t e n d h e i d  wo r d e n  d e  h y d r a u l i sch e 
w e e r st a n d e n  t u sse n  d e  l a g e n  3 ,  4 ,  5 ,  6 e n  7 h e r r e k e n d . D e  d e r d e  
g r o e p  v a n  t e  b e p a l e n  h y d r au l i sch e p a r am e t e r s  z i j n  d e  h y d r au ­
l i sch e w e e r st a n d en t u sse n  d e  l a g en 1 e n  2 e n  t usse n  d e  l a g en 
2 e n  3 .  H i e r b i j  w e r d  v e r o n d e r st e l d  da t d e  h y d r a u l i sch e w e e r ­
st a n d  t u sse n  l a a g  1 e n  2 v i j f  m a a l  k l e i n e r  i s  d a n  d e  h y d r au ­
l i sch e w e e r st a n d  t u sse n l a g e n  2 en 3 .  D e  v i e r d e  g r o e p  v a n  t e  
29. 
b e p a l e n  h y d r a u l i s c h e  p a r ame t e r s  z i j n  'd e  s p e c i f i ek e  e l a s t i s c h e  
b e r g i n g e n  v a n  d e  l a g e n 1 e n  2 .  H i e r b i j  wo r d t  v e r o n d e r s t e l d  
d a t  b e i d e  l a g en d e z e l f d e  e l a s t i c i t e i t  h e b b e n . 
D e  v i j f d e  g r o e p  v an t e  b e p a l en h y d r a u l i s c h e  p a r am e t e r s  z i j n  
d e  s p e c i f i ek e  e l a s t is c h e  be r g i n g e n v a n  d e  l a g e n  3 ,  4 ,  5 ,  6 ,  
7 ,  8 e n  9 .  H i e r b i j  wo r d t  v e r o n d e r s t e l d  d a t  a l l e  l a g e n  d e z e l f d e 
e l a s t i c i t e i t  h e b b e n . D e  e e r st e en l a a t s t e  g r o e p  v a n  t e  b e p a l e n  
h y d r a u l i s c h e  p a r am e t e r s  z i j n d e  h y d r a u l i s c h e  w e e r s t a n d e n  t u s s e n  
d e  l a g e n 7 e n  8 e n  8 e n  9 e n  d e  h o r i z o n t a l e  d o o r l a t e n d h e i d  
v a n  l a a g  8 .  H i e r b i j  w o r d t  t e r u g  v e r o n d e r s t e l d  d a t  d e  l a a g  
i s o t r o o p  i s  o p  h e t  g e b i e d  van z i j n  d o o r l a t e n d h e i d  e n  d a t  d e z e  
l a a g  v e e l  m i n d e r  d o o r l a t en d  i s  d a n  z i j n om r i n g e n d e  l a g e n z o d a t  
d e  h y d r a u l i s c h e  w e e r s t a n d en t u s s e n d e  l a g e n 7 e n  8 e n  t u s s e n 
d e  l a g e n 8 e n  9 en k e l  f u n k t i e  i s  v a n  d e  d o o r l a t e n d h e i d  v a n  
d e  l a a g  8 .  
A a n  d e  h a n d  v a n  h e t  i n v e r s m o d e l  wo r d e n n u  d e  wa a r d e n  v a n  d e  
h y d r a u l i s c h e  p a r a me t e r s  a f g e l e i d  z o d a t  d e  s om v a n  d e  k w a d r a t e n  
v a n  d e  a f w i j k i n g e n  t u s s e n  d e  b e r e k e n d e  e n  d e  i n g e v o e r d e  w a a r ­
g e n o m en v e r l a g i n g e n  m i n i m a a l  i s .  
D e  a l d u s  a f g e l e i d e  w a a r d e n st a a n  i n  t a b e l  I I .  4 .  s a m e n  m e t  h u n  
marginale n a u w k e u r i g h e i d s ta k t o r e n v o o r  h e t  9 8 %  b e t r o u wh e i d s ­
i n t e r v a l . D e  b e r e k e n d e  e n  waa r g e n o m e n  v e r l a g i n g e n  z i j n  i n  f i g . 
I I . 4 .  v o o r g e s t e l d  i n  t i j d v e r l a g i n g s - e n  a f s t a n d - v e r l a g i n g s g r a­
f i e k e n .  D e  l o g a r it m i s c h e  w a a r d e n  v a n  d e  b e r e k e n d e  e n  d e  w a a r ­
g en o m e n  v e r l a g i n g en s t a a n  s a m e n  m e t  h u n  o n d e r l i n g e  v e r s c h i l l e n 
i n  t a b e l  I I . 5 .  
4. PUTPROEVEN 
4 . 1. Doel van de putproeven 
E e n  p u t p r o e f  wo r d t  u i t g e v o e r d  om d e  e f f i c i ën t i e  v a n  e e n  p om p ­
p u t  t e  b e p a l e n .  D e  p r o e f  b e s t a a t  e r i n  t r a p s g ew i j s, m e t  e e n  
t e l k e ns t o e n e m e n d  d e b i e t , t e  p o m p e n  t e r w i j l  d e  w a t e r s t a n d s v e r ­
an d e r i n g e n  i n  d e  b e p r o e f d e  p u t  wo r d en g e m e te n . U i t  d e  
v e r w e r k i n g  v a n  
k a r a k t e r i s e r e n .  
d e  wa t e r s t a n d s d a l i n g  k a n  m e n  d e  p u t  
30 . 
TABEL I I . 4 .  - WAA R D E N  VAN D E  H Y D R A U LI S C H E  P A RA M E T E R S 
AFG E L E I D  MET H E T  I N V E R S  M O D E L  E N  HUN OVER E E N ­
KOM E N D  M A R G I M A L E  NAUWKE U R I GH E I D S FA C T O R  VAN 
HET 9 8 %  B ETROUWBA A RH E I D S G E B I E D  ( C  + 9 8  m )  
H y d r aul i s che wa a r d e  C + 9 8  m 
p a r a m e t e r s  
k n ( 1 )  m/ d 0 , 0 4 1  1 1 , 1 059 k n ( 2 )  m/ d 0 , 4 1 2  1 , 1 059 
...... 
kh( 3 )  m/ d 0 , 1 6 3  
k
h
( 4 )  m/ d 0 , 3 2 6  
k
h
( 5 ) m/ d 0 , 3 2 6  
k
h
( 6 )  m/ d 0 , 0 3 3  
k
h
( 7 )  m/ d 0 , 0 8 1  ' 1 , 9 1 9 4 
C ( 3 )  d 3 , 2 2 
C ( 4 )  d 1 5 , 5 
C ( 5 )  d 2 9 , 1  
C ( 6 )  d 2 4 , 8  
" 
C ( 1 )  d 52 , 9  � 1 , 1 4 9 2  C ( 2 )  d 2 6 4  
S� ( l-2 ) - 1  -5 1 1 , 0 7 35 m 1 , 51 . 1 0 
S� ( 3 -7 ) - 1 -5 1 1 , 1 9 9 4  m 3 , 2 2 . 1 0 
C ( 7 )  d 4 0 7  � kh( 8 )  m / d 0 , 00 3  1 , 3 8 8 8  C( 8 )  d 4 0 7  
r 
3 1 . 
RADILJS OF WELLSCREEN1R1 IN M,-------------------- 1U00 
DISCHARGE OF F'UHPED WELL I Q I IN M31DAY ' -------- .50. 01)0 
H�ITIAL TIME I Tl, IN MiN,---------------------- 0.1(l(l 
LüGARTMIC INCREASE OF TIHE AND OF R�DIUS OF RINGS 
LOGA,------------------ ----------------------
LATEST CALCULATED TIHE1T21I� MIN�----------------­
NUME:ER OF LA VER�; I N 1------------------------------­
Nl.JMBER OF RING�; I MI- ---------------------­
THE lJELLSCREEN SITLJATED IS �:JTUATEO IN LAYER-------­
THICKNESS OF THE SUCCESSIVE LAYERS1IN M 





TH ICKNESS OF LA VER 11 IN M 1 ------------------ 4. 700 
THICXNESS OF LAYER 21IN M1 ------ --- -- 7.20€1 
THICI<NESS OF LAYER 3, IN M,-------- ------ 6.0(") 
THJO (NESS OF LAYER 4, IN M, ------------------- 2.1ü0 
THICKNESS OF LAYER 51 IN M,-- ---'-------- 8.000 
THICKNES�: OF LAYER f·1IN M,------ -------- 1.100 
THICKNESS OF LAYER 7,IN M, ------- ---·- 1.30(1 
THI Cf�NESS OF LAYER 8, IN M, ------------- 2. 51)1) 
THICKNESS OF LAYER 9,IN M1------ ----- 6.W0 
---- --- NUM8ER OF HYDRAlJLJ C PARAMETER ---INR. I-------
HYDRALJLIC COND!JCTIVITY,K( l),IN MIDAY,---/ 11-- 0.041 
HYDRAl.ILIC CONDLJC.TIVrTY�K( 2>,IN M/DAY,---1 21- 0.413 
HYDRALUC CONDIJCTIVITY�K< 3),1N M/DAY,-----1 31-- 0.1.56 
HYDRA:JUC COt�DUCTIVITYIK( 4>,IN HIDAV,-----1 4/-- €1.311 
HYDF:AULIC CONDIJCTIVITY.KC 5)1IN MIDAV,-----1 SI- 0.311 
HYDRAlJLIC CONDUCTIVITY IK( f.) I IN M/DAY I - --1 f..l-- 0. (1:31 
HVDRAllLIC CONDiJCTIVITY,K< 7),IN M/DAY,-----1 71- .(L078 
HYDRAl.iLIC CONDLIC:TIVITY,K< 8),1N MIDAY,-----1 E:/- e.Nt3 
HVDRAULIC C��DUCTIVITY,K< 9l,IN M/DAY,--- --1 9/- 1.000 
HYDRA\JLIC RESISTANC:E,CC 1)1!N DAY�-- --1 Hl/-- 53. 
HYDRAULIC RESISTANCE,CC 2),1N DAY,---------1 11/-- 266. 
HYDRAULIC RESISTANCE,C( 3) 1 W DAV,-----/ 121-- 3. 
HYDRAlJLIC RESISTANCE1C( 4), IN DAV , ---------1 13/- 16. 
HYDRA\.JLIC RESISTAti.'CE,CC 5), IN DAV,--------/ 141-- 31. . 
HYDRAlJLIC RESISTANCE1CC 6),IN DAY,-- ----1 151- 26. 
HVDRAliLIC RESJ�:TA��CE,C( 7)1!N DAV�----------1 lt.J-- 415. 
HYDR�VLIC RESISïANCE,C( 3),IN DAY,--------1 17/-- 41.5. 
SPECIFIC ELA�;TJC �:TORAGE,SA( 1),IN l'i-1,-----1 1t:/-- C.lSD-04 
SPECIFIC ELASTIC STORAGE,SA( 2)1IN M-1,---/ 19/- 0.15D-(l4 
SPECIFJC ELA�:TIC STORAGE,SA( 3>,IN. M-1�-----/ 2�)1-- (�.32D-�lt 
SPECIFIC ELASTIC STORAGE,SAC 4),1N M-1�-----1 211-- 0.320-N 
t;FH:IFI c EL{:;STIC STORAGE I SAC 5) I IN M-1 '----1 221-- (:l �:2D-04 
SPECIFIC ELASTIC �.TORAGE1SAC 6),IN M-1,----/ 23/- 0.320-04 
SF'ECIFI c ELASTI (: �.TORA GE' SA( 7) I IN M-1, -----1 241-- ü. �:2D-ü4 
SF'ECIFIC ELASTIC STORAGE,SAC 8)1IN M-1,------/ 25/-- 0.:::2D-ü.d 
SF'ECIFIC ELASTIC STORAGE ,SA( 9l 1 IN M-1,- -/ 2E·I- EU2D-�l4 
STORAGE COEFFICIE� AT TH�ATERTABLE,S0,---1 271-- 0.0500�!e 
�:EN�.ITIVITY A:� YSES 
NR Nl!MBERS OF ADJUSTED PA�'AMETERS 
1 2 
·� �, 4 .s 6 .., -12 -13 -14 -15 .. .:, I 
�. 10 i 1 .:. 
4 2e 21 22 23 24 iS 26 
c 16 ,.., -8 �· ll 
6 18 19' 
TABEL 11. 5 L oqar i tni sche waarden van berekende en waargenomen verl agi ngen samen met h un onderl i nge versc h i l l en b i j  de afge� 
l eide waarden van de hydrau l i sche parameter .  
3 2 . 
ï 73 08:3ER'v'AT i ot�:; ARE USEO I N  ïHE REGRF.t:SI ON A�ALYSE 
FACTORS OF ADJIJSïMENT AND �;TANDARD DEV I ATI Ot-JS OF ïHE SUCCESS IVE F:EGRESS I ONS 
I�;;· :::t:;�::: I T I VI TY At\:P,L Y:;ES FACïOR OF �!i:lJU::.TMENT 
6 () . 0006 -0 . 0031 -�) . (10.5.4 
3 0 .  00(\0 ü .  (1065 -(1 . �1025 
4 0 . 0000 0 . 0000 0 . 0 128 
. ., L 
0 . 0ü0�1 
0 . 0000 
(1 . 01)(10 
0 . 0(100 
0 . Ü(H)(I (! . (ll)fH:I 
�3 . (1(100 
0 . 0000 
STANDARD DEV IAï i ON 
-0 . 0054 
-(1 . (l(l24 
0 . 0 128 
-(1 . (1(101 
0 . 00ü0 
(1 . (1000 
- �R SENSIT TVITY ANALYSES 
E. O . (HH(I 
0 .  (100fJ 
(1 . 001)0 
0 . 001�0 
0 N\97 
0 . 0 1 1 8 
�� . (l(H)(I 
(1 . 000(J 




0 . (1 1 92 0 . 0249 
( Ul2 1 5  (1 . 021 8  
I) . (1(10Ü 0 . 0330 
-i) . 0(155 
-{1 . (1(126 
0 . 0 1 27 
0 .  (\()(1 1 
0 .  001)6 
0 .  (-!i)(H) 
0 .  ü l i 3  
0 . 02.56 
0 . 0221 
0 . (1338 
-0 . 0(14:3 
-ij . 003(1 
I) .  (108.'. 
-(1 . (1(1!34 
-�) . (IOÇJS 
�) . (12()3 
ü . (lBl 
0 . 0257 
0 .  (t;:36 
I) .  (1607 
0 . (H)(I(I (1 . 00(H) 0 .  (1(!(11) 0 .  00(!(1 0 .  0173 I} .  0 18E· 
2 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 00�0 0 . 1 20.5 
CHARACTER I ST I CS OF ïHE LAST REGRESSION WITH ALL THE GIVEN HYDRAUL I C PARAMETERt: 
F ( OLD ) = 1 . 466 F C NEi.J) = 1 . 460 F C OLQ ) /FCNE\J ) = 1 . 004 
I".ATR I X  OF CORRELAT J ON COEFF I C I ENTS 
NSA= NR SENS ITI VITV ANALYSES 
N�;A b ,., '-' 4 5 2 
6 1 . 0000 0 . 0879 --t\ . 548 1 -0 . 5819 -0 . 2737 0 . 5 1 10 
" �L €1879 1 . (I€H)(I -0 . 2451 -0 . 2928 -(1 . 1 754 -0 . �1817 '-' 
4 -13 . 5481 -0 . 2451 1 . (1(1�10 1) . 5624 0 . 1 751  -0 . 751 0 
5 -ti . 581S -(1.2928 (1 . 5624 1 . (1(\(1(1 0 . 3995 -0 . E:29S 
-0 . 2737 -0 . 1 754 I) . 1751 0 . 3995 1 . 0000 -0 . 3581 
'"• 0 . 51 1 0 -(1 . 08 i 7  -0 . 75Hl -0 . 8295 -0 . 3581 1 . 0000 L 
E I  GENVALtJES 
0 .  2 Hl:30-04 0 .  1 5560-(1:3 0 .  291 80-03 0 .  7023!}-0:3 0 .  1 �:79D-02 0 .  1 79E.D-Ol 
E IGENVECTORS 
(1 . 567(1 -0 . 81 6 1  -0 . 0262 (1 . tl594 0 . 0736 0 . 05�:8 
0 . 4939 0 . 4253 0 . 1359 0 . 46 18 0 . 52�1 0 . 000 1  
0 . 4796 0 . 2631 0 . (1482 -0 . 8132 0 . 0:345 -0 . 1 898 
0 . 3462 0 . 1 654 e . 2303 e . 3335 -0 . 7278 -t� .  39B6 
(l . l 756 0 . 1 467 -0 . 9603 0 . 1 016 -(1 . 1 1 1 8  -0 . 0.524 
0 . 2322 0 . 1873 0 . 0582 -0 . 0216 -0 . 3282 0 . 8541 
----- --- NIJMBER OF HYDRAUL I C  PARAMETER --/NR . 1 -----
HYORAlJLI C CONDUCTIVITY , K C  l ) , lN M/DAY , -----1 11- 0 . 04 1  
HYDRAtiLI C  CONDUCT I V I TY , K( 2 ) , I N M/DAY , ------1 2/- 0 . 4 1 2  
HYDRAUL I C  CONDlJCT I V ITY I K( 3 )  I I N  M/OAY I -------1 31- 0 . 1 63 
HY:)F;A�ILIC  COND!JCT I V I TY , K C 4 l , I N t'i /DAY , ------1 4/-- 0 . �:26 
HYDRA!JLIC CONDUCT IVITY 1 K (  5 ) ,  I N  M/DAY � ----/ 5/- 0 . 326 
HYDRAlJ U C CONDUC:TIVIT'r' , f U f. ) , I N M/DAY , -------1 E./- e . ü33 
HYDRALJL IC CONDUCT I V I TY , K ( 7 )  1 IN M/DAY , -------/ 7 /-- 0 . 082 
H�'DRAUUC CONDUCT I V I TY , K ( 8 ) 1 I N M/DAY , -------1 'ê:/-- 0 . N!3 
HYDRAULIC CONDUCT IV ITY , K <  9 ) , 1 N M/DAY , -------1 9/- 1 . 0�)(; 
HYDRALU C RE�: I ETANCE 1 C ( 1 ) , 1 N DAY , ----------- 1 1 üi-- 53 . 
HYDRAULI C  RESI STANCE , C C  2 ) 1 IN DAY , ---------1 1 1 /-- 264 . 
HYDRAUL I C  RESE:TA}JC:E , C: C  8 ) , J N DAY , ---------- 1 1 2/-­
HYDRAULI C  F:ES ISTANCE , C< 4 ) , I N DAY , ----------1 1 3/-­
HVGRAUUC RES I �:TANCE I (: (  s )  I IN DAY I - ---------- 1 1 4/-­
HYDF;AULIC RES I STANCE , C< E) , IN DAY , -----------/ 1 �./-­
HYDF;AUL I C  RESI �.TANC:E , (: (  7 )  I IN DAY � ----------/ 1 6/-­
HYDRAUUC RESI STA�JCE , (:( 8 ) , 1N DP,Y , - ------1 17/­
: :F'ECIFIC ELAST IC �:TORAGE , SA (  1 ) ,  I N  M-1 , ------/ lf:/­
SO:EC IFIC ELAST I C  SïORAGE , SA (  2) I IN M- 1 , -----/ 1S/­
�.PECI F I C ELA.t:TIC STORASE , SA C  3 J , I N M- 1 , -----/ 2N-­
'3F'EC I F I C  ELA�·TIC STORAGE I SA< 4 )  I I tl l'i-1  ' ------/ 2 1 /-­
�;PECIFIC E!..A�:T I C  STORAGE , �.AC :S i , i N  M- 1 , ------/ 22/-­
SF'EC I F IC ELASTIC STORAGE , �:AC  6 ) ,  IN M- 1 , -----/ 23/-­
EF'EC. IF IC  ELASTIC  �.T i)F;AGE , :::A (  ï ) , I N f• H , ------1 21..i-­
SPECIFIC  ELAST IC STORAGE , SA< 8 ; ,  H� M- 1 ,  -:-----/ 25/­
::.F'EC J F I C  èi..A�·T I C f;TORAGE , SA (  9) , 1 N tH , ------/ 2E.i­
STORAGE COEFF I C I ENT AT THE �!ATERTAB:..E ,  S0 , ----1 27/-
Vervol g 1 
.-. .J .  
1 5 .  




(l . 1 5()-(14 
e . tso-oa 
(! .  �:2D-üt. 
û . 32D-ü4 
0 . 32D-04 
(l . 32D+t 
0 .  �:2D-ü4 
0 . 320-04 
�' . �:2[)-1)4 
û .  050tl�)0 
33 . 
F;AD I ll2. OF WELLSCF;EEN I R I I t� M I ------:-----------------­
IN I TIAL TIME, T l , IN MIN , ----------- ----------------­
LOGARTMIC HJCREASE OF T i f"iE ANO OF RADi ll�· OF RH JGS 
LOGA , --------------------- --------------
LATEST CALC:ULATED TI ME , T2 , I N  M I N , -------------
NUMBER OF LAYERS I N I ___ _ ____ _ ___ , _____ _ __ _  _ 
. Nl.JME:ER OF R!NS8 , M , --- -- ------------­
THICKNES�; OF iHE SUCCESSI VE LAYERS , IN M 
N'.JMBERED FROX LOIJER TO UF'PER 
THICKNESS OF LAYER 1 , IN M , -----------------­THICKNESS OF LAYER 2 , 1 N  M , - -- ---------­
THI CKNESS OF LAYER 3 , IN M , ------------- ---­
THI CKNESS OF LAYER 4 , I N M , ---------- --­
THICkl�ESS OF LAYER 5 1  IN 1'1 , ----------------­
THW(NE�:S OF LAYER 6 , I t� M I --------------­
TH ICI<.'NESS OF LAYER 7 I IN M , --- --- ------­
THIC:KNESS OF LAYER E: , I N M , -- --- ---------­
THICKNESS OF LAYER 9 ,  IN M , ------ ----­
HYDRAU U C  CONDVCT I V l TY , k( 1 ) ,  I t� M/DAV , -----------­
HYDRAUL IC CONDIJCT I V I TY . K< 2) I IN M/DAY . -----------­
H'liDRA�F.. .. IC CONDUCTJVITY, K< 3) , IN M/DAY , ----------­
HYORALJL I C CONDUCT IVITY , K C  4 > ,  IN M/OAY , -- --­
HYDRAllL re c:o:�oucnvnY, K< E. ) ,  IN M/DAY , -----------­
HYDRAUL IC CONDI.JCTIVITV , K <  6), IN M/DAY , ------- ­
HYORAUL I C  C:Ot�DUCT I V l TY I I(( 7) I IN M/OAY , ------- ­
HYDRALILIC CONDUCTIVITY,K< 8) , 1N M/DAY , -·-- --­
HYDRAIJL I C  CONDllC:T IVITY '  �;( 9 )  I IN l'l/OAV , -- -----­
HYDRAULIC RES ISTANCE , CC l l , I N DAV , ----------,­
HYDRAIJL IC RESI�·TANCE , C< 2 ) ,  I N  DAV , ---- ----­
HYDRAl'L IC RESISTANCE , C <  3 ) , IN DAV , ----------· 
HYDRALUC RESJ�;TANCE , C C  4 ) , I N  DAY, -----------­
HYORAUL IC RESISTANCE I (:( 5 ) I IN DAV I -- ---- --­
HYDRAliLI C RH.J8TANCE , C< 6 l , IN DAV , ----------­
HYDRAULI C  RESISTANCE , C( 7 l , I N DAY , --------­
h'YDRAULIC RE::;r�.TANCE , (:( 8) , lN DAV , - -----­
SPECIFIC EL.A:3TIC STORAGE , SA( 1 ) ,  IN M- 1 ,  -----------­
SPECI F I C  ELA�.TI C  STORAGE , SAC  2 l , J N M-1 , -----�-­
SPEC I F I C  ELASTI C  STORAGE , SA(  3 )  , IN M-1 , -------­
SPECJF I C: ELASTIC: �;TORAGE , Sr< ( 4 ) ,  IN  M- 1 , -----------­
SPEC IFIC ELA�.TI C  STORAGE , SA (  S > , I N M- 1 , -----------­
SF'ECIF'IC ELAST IC STORAGE , �;A ( f. l , IN M- 1 , --- ----­
SPECIFIC ELASTIC STORAGE , �;A(  7) , I N  M-1 , -----------­
SPECJF I C  ELA::.nc ::.TOF;AGE , SA(  8 ) , I N M-1 , ------ --­
SPEC IFIC  ELASTIC STORAGE , SA< 9 ) ,  IN M-1 , ----· 
0 . 100 
(1 . 100 




4 . 700 
ï .200 
6 . 000 
2 . 100 
8 . 000 
1 . 1 00 
1 . 300 
2 . 5(\0 
6 . 600 
0 . \141 
0 . 412 
0 . 1 63 
0 . 326 
0 . 32f. 
0 . 033 
0 . 082 
0 . 003 
1 . 000 
53 .  
264 . 
3 .  




407 .  
0 . 151)-04 
0 . 1 5D-04 
0 . 320-04 
0 . 32[}--(14 
0 . 32()-04 
0 . �'2D-04 
0 .320-f>4 
(1 . �;20-(14 
0 . 2,2[)-04 
:;:TORAGE COEFF I CI ENT AT THE WATERTA8LE , S11 , ---------- ü .�lS00(!0 
DISCHARGE OF UWER 1 ,  IN M:3/DAV , -------------- 0 . 000 
D J �;CHARGE OF LAYEfi 2, IN M:3/0AY , ----- ------­
DISCHARGE OF LAYER 3, IN M�:/DAY , --------------­
D I SC:HARGE OF LAYER � . J N M:?./DAY , -------------:------­
DISCHARGE OF LAYER S , IN M3/DAY , ---------------­
DI �:CHARGE üF LAYER G ,  IN M�:/DAY , ------------- - ­
DISCHARGE OF LAYER 7 , I N M3/DAY , -----------------­
DI SC:nARGE OF UWER Ë:, IN  M�!/DAV , --------------­
D ISCHARGE OF LAYER 9 , IN M3/DAY , -------------------
Vervol g 2 
50 . 0(i0 
0 .01;0 
�l .  00.0 
0 . 00� 
0 . 000 
0 . 000 
0 . {1�1 
0 . (}�0 
34 . 
OE:SERVATI ON WELL 1 W LAYER 2 AT 7 . 1 M OF Pl.JMPED WELL 
OBSERVAT ION T I MEOO:IN)  LOG . C.�LCUL . LOG . OBSERVED LOG . D IF . 
NUME:ER (lE::::ER'v'AT I Ot� DRAWDOWN ( M )  DHAWDOWN ( M )  DRAWDOWN 
1 2 . 00 -0 . 3485 -0 . 70 1 1  0 . 3527 
2 3 . 0(1 -0 . 2171 -0 . 4�:77 0 . 2206 
3 4 . 00 -0 . 1 419 -0 . 2660 0 . 1241 
4 5. �H) -0 . (1'321 -0 . 1 5\)(l 0 .  0578 
5 6 . 00 -0 . 0558 -0 . 05S� 0 , 002 1 
6 8 .  00 -�) .  (1(1�:1 0 .  �17:34 -(l . ��7f.S 
7 10 . 00 0 . 1 708 0 . 1 6 14 0 . 0094 
8 12 . 0�� 0 . 2549 0 . 22�:2 ,) _ (1317  
9 16 . 00 0 . 3343 0 . 3090 0 . 0253 
1 0  20 . 00 1} . 4220 0 .  3€.64 0 .  0556 
1 1  25 . 00 0 . 4726 0 . 4 1 5 1  0 . 0574 
12 �:2 . (1(1 0 . 5147 (1 4607 0 . (154(1 
1 3  40 . 00 0 . 5326 0 . 4975 0 . 035 1 
14 50 . 00 0 . 5546 0 . 5256 0 . 0290 
15 62 . 00 0 . 5732 0 . 5521 0 . 021 2  
16  e� . oo 0 . 5921 0 . 5782 o . o13s 
17 1 00 . 00 0 . 6053 0 . 5980 0 . 0078 
18 1 20 . 0(1 0 . f.1S6 0 . €.1 1 2  0 . 0044 
13 160 . 00 0 . 6230 0 . &307 -0 . 0017  
20 200 . 00 0 . 6381 0 . 6440 -0 . 0�60 
21 2.50 . 00 0 . 6464 0 .6559 -f. . 009.S 
22 320 . ft�} (I . 65SO 0 .  6f.74 -I} .  t1 123 























500 . (H) 
620 . Ç;(j 
80(1 ,  (10 
1000 . 00 
1200 . 00 
1408 . 00 
1 4 1 2 . 00 
1413 . 00 
1414 . 00 
1415 . 00 
1 .4 1 E  . .  00 
1413 . 00 
1420 . €10 
1422 . 00 
1 426 . 0(1 
14:30 . 00 
1.!35 . 01) 
1 4.50 . 00 
14f.0 . 00 
1472 . 00 
1 491Uli) 
1510 . 00 
1 530 . (H) 
1570 . 00 
1 6 H I .  0(1 
0 . 6290 
0 . 6325 
e . EJ75 
0 . 6414 
0 . 6441 
0 . 6462 
0 . 6 169 
0 . 6060 
0 . 5979 
0 . 5917  
0 . 5866 
0 . 5783' 
0 . 522E. 
0 . 48:31) 
0 . Á352 
0 . 3SÇ)8 
�) . 2t:f.9 
0 . 1 589 
(1 , {1581 
0 . 0396 
-(:1 , ((''33 
-0 . 08:35 
-0 . 1362 
-0 . 2 1 1 3 
-(1 . 2724 
0 . 6549 
0 . 6505 
0 . 6537 
0 . 6559 
0 .  f.S91 
0 . 6622 
0 . 6451 
0 . 6330 
0 . E. 193 
0 . 6064 
0 . 592(1 
0 . 5640 
0 . 538�: 
0 . 5 1 26 
0 . 4f.73 
0 . 4262 
o . 3:::E.5 
0 . 2921) 
(1 . 24(l(l 
0 . 1841 
(1 . 1 1 96 
0 . 0652 
0 . 21 1 9  
-0 . 0696 
-(1 . 14�::3 
-0 . (l25E: 
-Q . 01 80 
-0 . 01 62 
-�U \1 45 
-0 . (1 150 
-Q . 0 1 60 
-(: . (12E:2 
-0 . 0269 
-�) . 02 1 4  
-0 . 0 1 47 
-(1 . 0€t54 
I) . 0 1 43 
-(1 . 0158 
-0 . 029.5 
-4) . 0321 
-0 . 0753 
-0 . 0996 
-0 .  1331 
-(1 . 1 420 
-0 . 1 445 
-(1 . 1 if:9 
-0 . 1.537 
-(l . 34:�1 
-0 . 1 423 
-{1 . 1 291 
49 166(1 . 0(1 -0 . 3376 -0 . 22J3 -Ij . 1 1 43 
Sü 1 7:3(1 .  0(1 -0 . 4 1 7 1  -(1 .  ::1 25 -0 . 1 (l!6 
MEAN OF DEV I AT ION:3 ïO 08��W,'AT I ONS IN WELL 1 OF 
1 1  08�:ERVATI Ot1S E:EFüRE �:1 . 6  K H� .  AFTER t.TART CiF Fl.JM•·A:jf: ü . ü7B2 
: .TA�JS.ARD DEV IATI ON -------------- - --------- ü . l 1 77 
MEAtJ OF DEVI A!IO��::; TO OE:f:Eh:W;T I ON::; H J  WELL 1 OF 
39 OBSERVAT I ONS AFTER 31 . 6  M I N .  AFTER START OF PUKPAGE -0 . 0489 
�.TA��DA�:D DEV I ATI ON ----·------ ------·----- - t' . €;7f.7 
MEA�� OF DEV IATI ONS TO ALL OBSEF:VATIO��S OF �RL 1 ----- -{1 . ü2ü'3 
ST��;DARu DEVIATJON --------------- ---------- (� . 1 (: 1 1  
Vervol g 3 
35 . 
OBSERVAT ION WELL 2 IN LA VER 2 AT 31 . 9M OF PUHPED WELL 
08SERVATION TIME<MIN)  LOG : CALWL . LOG . OE:SmVED LOG .  OIF.  
NIJM8ER OBSERVAT ION DRA�'DOIJN( M )  DRAWDOi,.;tW'D DRAWDOWN 
1 1 2 .  (1(1 -1 . 2662 -1 . 1 024 -0 . 1 638 
2 1 6 . 00 -0 . 9839 -€1 . 8601 -0 . 1237 
3 20 . 0(1 -1) . 7940 .-tl . 6%8 -0 . 0372 
4 25 . 00 -� . 6 199 -0 . 5607 -0 . 0592 
5 32 . 00 -0 . 457� -0 . 431 E: -l1 . 0252 
6 40 . 00 -0 . 3386 -0 . 3270 -0 . 0 1 1 7  
7 50 . 00 -0 . 2457 -0 . 22.SB -0 . 0069 
8 62 . 00 -0 . 1724 -0 . 1624 -0 . 01 00 
9 8( U10 -0 . 1 015 -0 . 0862 -0 . 0 1 54 
10 100 . 00 -0 . 05 13 -0 . 0287 -0 . 0226 
1 1  1 20 . 00 -0 . 0169 0 . 0 1 1 1  -� . 0281 
12 160 . 00 0 . 0293 0 . 0660 -0 . 0366 
1�: 21)(1 . 00 0 . 0598 0 . 1 0 1 7  -0 . 0420 
14. 250 . 00 0 . 0872 0 . 1 335 -0 . 0464 
1 5  320 . 00 0 . 1 148 0 . 1 6S8 -0 . €151 1  
16 400 . 00 0 . 1319 0 . 1917 -0 . 0599 
17 5(1(1 . 00 0 .  1282 0 .  20(16 -(1 . (1724 
ra -·- '620 . 00 0 . 1393 0 . 1 992 -o . et.0e 
19 800 . (10 0 . 1 539 0 . 2(163 -0 . (1524 
20 1000 . 00 0 . 1652 0 . 2 1 19 -0 . 0467 
21 1200 .  0(1 0 . 1729 0 .  22 1 7  -0 . 0487 
22 1 4�9 . 00 0 . 1 788 0 . 2287 -0 . 0498 
23 U22 . (10 0 . 1 688 0 . 21:-;s -0 . 0447 
24 1426 . 00 0 . 1574 0 . 2006 -{1 . 0432 
25 1 430 . 00 0 . 1 4�3 0 . 1 858 -0 . 0425 
26 1 43.5 . 00 0 . 1218 0 . 1676 -0 . 04.59 
27 1 45(1 . (11} (I . 05.36 0 .  1 1 46 -(I . 061 (I 
28 1 466 . 00 -0 . 0 1 0 1  0 . 0813  -0 . 09 1 5  
29 1472 .  e e  -o . 031:3 o .  01t88 -o . 07.51 
3i) 1 490 . 0�1 -0 . 0870 -0 . 0048 -0 . 0822 
31 1 5 1 0 . (1(1 -€ l .i 375 -0 . 0.5 1 1  -0 . 08€.4 
32 1530 . 00 -0 . 1 795 -0 . 0635 -0 . 1 1 60 
33 1 57(l .  ÜÜ -0 . 24f:�: -( l.l 694 -IU1789 
34 161 0 . 0�) -0 . 3048 -0 . 23.51 -0 . 0697 
35 1 E.60 . (u) -0 . 3663 -1� . 3125 
36 1730 . 00 -0 . 4425 -0 . 4012 
37 1 805 . 00 -0 . 5 1 .56 -1) . LE:L 1 
KEAN OF DEYIATIONS TO OBSERV�T IONS IN �HL 2 OF 
-€1 . 0S�:f: 
-0 . 04 1 3  
-(Ul3 1 5  
" OB�:ERVP,TJCWS BEFORE 31 . 6 M IN .  AFTER �.TAF.:T OF F'lJ,"\F'AGE -(l . l l H l  
STArlDARD DEV IAT I ON ------------------------------ 0 .  04'0 
MEM� OF DEV I AT I Ot>;:; TO OE:�;ERVAT I ONS J N  WELL 2 OF 
33 08SERV�Ti0NS AFiER 31 . 6  MIN . AFTER �;TART OF PU!"nëoAGE -0 . 0.500 
�;T>7W�ÄR8 DEVJ ATI (lN ------------------ ----------- 0 .  02SO 
�EAN OF DEV IATIONS TO ALL OBSERVAT!Ot>;S OF �� U 2 ------ -0 . OW:; 
E.TANDARu DEV I ATI ON ------------------------------ -- I) . (:::::29 
Vervo1g 4 
36 . 
OSSERVA Tl ON �'E:LL 3 IN UWER 3 AT 33 . 4H OF PU�.f'ED �'ELL 
OESEI'i\lmON TJI".ECY.INl LOS. CALCtt . lCIG. Oë:f.8::VED LOS. OIF.  
t-.'UMBER OSSERVA T l  ON Oi\A�100� 'WI > ORAIJDOI.'N < l'l) DRAIJ:>OIJN 
1 32.00 -I . Sf�7 -1 .3555 -{1.2092 
2 40.00 - 1 . 3' 13 - 1 . 1 805 -0 . 1609 
3 50 . 00 -I . Uf-4 �. f!S27 -t! .2636 
4 62 . 00 -0 . 9823 -0 . 7570 -0 .2252 
s 80 . 00 -0 .€127 -0 .6180 -0 . 1948 
6 100.00 -0 . 6841 -0 .5143 -0 . 1698 
7 1 20-.00 �. 5917 -0 . 4559 -0 . 1 358 
e 160 . 00 -0 .4644 -0 . 3585 -0 . 1059 
9 200 . 00 -o. �.;f:l l  -0 . 29t:4 -0 . 0826 
10 250 .00 -0 . 3091 -0 . 2449 -0 .0642 
1 1  320 . 00 -0.241 1 -0 . 1fJI -0 . 0580 
12 400 . 00 -0 . 1 902 -0 . 1549 -0 . 0353 . 
13 �.00 . 00 -0 . 1 E·Z2 -0 . 1 158 -0 . 0t64  
1 4  620 .60 -o . 1390 -0 . 1 1ss -0.e232 
I S  f.(l0 . 00 -0 . 1 1 17 -0 . 103$ -0 . 00S3 
16 1000.00 -0 . 0912 -0. 0804 -0 . 6108 
11 t2(•t uo -0 . em -0 . 0691 -o .EI0f.6 
te 140S . 00 -o .&674 -0 . osee -0 . 0094 
1 9  11.$0 . 0� -0 . 0844 -0 .0921 0 . (�76 
20 1A60 .00 -0 .095e -0 . 1 158 C .0 199 
21 t .m . oe -o . u t 3  -o . w s  0 . 0302 
22 1 .!8(1 . 00 -0 . 1 222 -0 . 1831 ü . OE.09 
2� 1 51 (1 . 01) -0. 16t7 -(!. 2132 0 .(1�86 






l 5ï{! ,(l0 
J€. 1 (1 . 0(1 
l (.E.(• . OO  
173() .N) 
J E:\!.5 . (10 
-0 . 2.!79 -0 . 3;::S2 
-� . 2996 -0 . �(:.45 
-(1 . 360S -0_ LSE.9 
-0 . 4387 -0 . 5817 
-(1 , SI�:7 -o . f.596 
r.EIW OF DEVIATIONS TO OB·:.::RVAT!ONS IN �1ELL 3 OF 
(1 . 0�33 
(• . 1(149 
0. ��955 
C . lt30 
(: . :.:ss 
29 (I(::;H:'<ATJ 01;Ë; ArT ER :ö:J . f. MlN . A FiER �.H;l:;r OF f'\JM?ABE -(1 0344 
ST!;!i:JARD OEVJ ATJ N� ------------- ----- --- 0 . 1 123 
r,EAti (ll' DEVlPTC·� S 1(1 ALL (l�:�:ERVATl t)N�: OF \JELL 3 ------ -fl 0�:l4 
STA�JD�;:D Oë:V IAT ) (!�I ------ - -- -- � 1 123 
OE:�fRV�T IOfJ UELL J. I� UWER 3 AT 3 . E.f'l OF F'lii'\�·ED IJELL 
08SERiiATION T IME< M HD LC.G . CA:..CUL . LOG . vt:SER\IED LüG . !iiF .  
Nll:'iE:fR OBWiVAT IOIJ DRAWDl)\IN(M)  DRA�'D(ii./�1(1':) DRAU:l•)I.!N 
1 so . ee -e . 3904 -e . 5645 0 . 1 140 
2 62 . 00 -0 . 3270 -0 . .4101 0 . (1831 
3 80 .�0 -0 . 2548 -0 .3134 0 .0585 
.4 1 00 . 00 -0 . l S€.A -( 1.2457 0 . 0�92 
5 1 22 . 00 -{1 . 1486 -0 . 1 552 0 . 0466 
6 1 5� . 0� -0 1027 -0 . ll94 0 . 0467 
7 19() . 60 -0 .0550 -0 . 11 1 8  () . 0569 
8 24Ü . �I0 -0 .0 1 09 -0 .(l7K; 0 .,167.4 
9 379 .00 0 . 0590 -0 . 0255 0 . 0845 
1e ïn . ee 0 . MSI 0 . 0:.06 0 . 0675 
�l <f DEVIATIO�S TO OPSERVATIONS IN WELL .4 OF 
10 (!t;SER�'ATIOl\S AHER 31 . 6  MIN .  AFTER START OF F'lll'if'AGE 
STAtmARD DEVIATION --------------
1-:EAN OF DEVIAT!Ot�S TO A�L OE:SERVATIOI-t<: OF �'ELL A --­
STANi>ARD DEVIATION -------
0 .0€-74 
0 . 0213 
0 . 067.4 
0 . 0213 
MEAt� OF DEVlATIO�.'S TO A:..L OE:�:ERVATIONS ------- -(1 . 0275 
SïA��OA�:D DEVI ATIOtl ----- --------.:. 0 . 0904 
MEAt� OF DEVJ�TJO�IS OF f;7 OE:SEVATIWS IN LAYER 2 ----- -0 .,13f.l 
STA��OA?iû DEVlATIOI� - - 0 . 0812 
rEt.�l (�c DEVl��IOHS OF 3;; OE::: EVATIONS J N  LAYER 3 ------ -{1 _ 0\!82 
STA��c.,;RD DEViAi i ON --- ----- -------- 0 . 1 &69 
Vervol g 5 
37 . 
RAD I US OF WELLSCF;EEN r R r IN M r ---------------------­
INIT IAL TIME ,  T l , iN MI N , --- ----------------­
LOGARTMI C INCREA:3E OF T IME ANO OF RA::>lll�; OF RINGS 
LOGA , ------- ------- ---- ---------
LATE�;T CALCLJLATED Tl ME I T2 , IN MitJ I ----------------­
NLIMBER OF LA VERS I N , --------- ----------­
tM18ER OF RINGS , M , ----- -------------------­
THICKNESS OF THE SUCCESS IVE LAYERS , IN M 
NLIMBERED FROM LO�IER TO liPPER 
iH I CKNESS OF LAYER 1 ,  IN M , - ----­
THI CKNE% OF LAYER 2 ,  IN M , ------------------­
THICKNESS OF LAYER 3 ,  I N  M , -- ------------­
THICKNESS OF LAYER .4, I N 1'1 , ---- ----------­
THI CKNESS OF LAYER 5, IN M , ----------­
TH I CKNES�; OF LAYER f. ,  IN M I -----------------­TH ICKNESS OF LAYER 7 , HI 1'1 , -- -------­
THI CKNESS OF LA VER 8 ,  I N  M ,  -------- ·--­
THICKNESS OF LAYER 9 ,  IN M , ------·--­
HYDRAUL I C  CONDLICTI V I TY 1 K( l )  1 IN M/DAY 1 -----------­
HYORAULI C  CONOUCT IVITY , K< 2> , IN M/DAY,  
HYDRALU C CONDUCTIVITY , K( 3 ) , IN  M/DAV , ----------­
HYDRAIJLIC CONDUCTI VITY . K (  4 ) , IN M/DAY I 
HYDRAUL I C  CONDUCT I V IT\1 , KC 5 ) ,  I N  M/DAY , ---------­
HYDRAULI C CONDlJCT IVITY .. KC 6 ) , IN M/DAY , ---- -­
HYORAUL I C  CONDLICT IVITY , KC 7 ) , 1 N  M/DAY , --------­
HYORAUL I C  CONDUCTIVITY , K C  8 ) ,  IN M/DAY , ------------­
HYDRAUL IC CONDUCTIVITY , KC 9 > , IN M/DAY , ----------­
HYDRAULI C  RESISTANCE , CC l ) , IN OAY , --------­
HYDRAliLIC: RESJ STANCE , C( 2 ) , 1N DAY , ----------­
HYDRAULIC RESISTANCE , CC 3) , IN DAV , - ---------­
HYDRAUL I C  RESISTANCE , C ( 4 ) , JN DAY , ---- -----­
HYDRAUL IC RESI STANCE , C< 5 ) , IN DAY , -------­
HVDRAULl c RESI STANCE I c ( 6) I IN DAV I ------- ­
HYORAULIC RESISTANCE , C <  7 l , IN OAY , ------­
HYDRAllli C RESISTANCE , C C  8 l , IN OAY , ----------­
SF'EC IFIC ELASTIC STORAGE , SA( U , IN M- 1 , - ----­
SPECIFIC ELAST I C STORAGE , �:AC 2 ) , I N  M- 1 , --------­
SPEC I F I C  ELAST IC STORAGE , SAC 3) , IN M- 1 , ---------­
SF'ECIFIC  ELMT I C  ::;TORAGE , SA( 4) I IN M- 1 , --------­
�;PEC I F I C  ELAST IC STORAGE , SAC  5) I IN M-1 I ---- -­
tHC I F I C  ELAt;T J C  STORAGE , :?.AC 6 l , I N M- 1 , ------------­
SPECI F I C  ELASTI C  STORAGE , SA< 7 ) , IN M-1 , --------­
t;f'ECIF I C  ELAST IC  �:T(lf=iAGE I �;A( 8) I i N  M:-L ---------­
SPECIFIC  ELAST IC �-TORAGE , SAC 9 ) , IN M- 1 , -- ------­
::.TORAGE COEFFICIDH AT THE WATERTABLE , : ;;:, , --------­
DI SCHARGE OF UWER 1 , IN 113/DAY, ------------
DI:?.CHARGE OF LAYER 2 ,  I N  M3/DAY , ------------
0 .  j ()(l 
0 . 100 
(1 . 1NJ 
1 6(1(1 ' 
9 
4F.: 
4 . 700 
7 . 200 
6 . 000 
2 . 1 00 
8 . 00(1 
j . 1{1{1 
1 . 3�0 
2 . 50(1 
6 . 600 
�),(�.{1 
0 . 4 1 2  
0 . 163 
0 . 326 
0 . 326 
0 . 033 
O . OS2 
0 .  0�J3 
1 .  000 
53 .  
264 . 
3 .  
1 5 .  




0 . lSD-04 
() . 1 50-04 
0 . 320-�14 
11 . 320-04 
0 . 320-04 
0 . 32D-04 
0 . 320-üt. 
(J .32D-04 
(1 . ;;lf=,(l(l(l(l 
ü . oeo 
0 , 1)(11) 
D I SCHARGE OF LA\'ER 3, IN 113/DAY , -- --- -- -- S . 12ü 
DI SC:HAJ:lGE OF LAYER 4 ,  I t� M�:/DAY , - --------- -- 0 .  OC:\0 
DI SCHARGE OF LAYER 5, IN M3/DAY , ------- ----- 0 . 000 
D IWiARGE OI= LAYEF: 6 ,  IN M3/DAY , ------------ --- 0 . ü�l(l 
O ISChAFcGE OF LAYER 7 ,  I N  M3/DAY , -------------- 0 . �)0(1 
D ISCHARGE OF LAYER g ,  I N  M3/0AY , --------- ------- 0 . 0(h� 
DISChAFiGE OF LAYEF: 9 1 IN M3/0AY , -- - ------- 0 . 000 
Vervol g 6 
Vervol g 7 
OE:SEHVATIOt� UELL I j N  LAYER 3 AT 5 . t.M OF t\l�"ED WELL 
OE:SERVA TI  ON m;wmn LOG . CALCUL . LOG . 08SERVED LOG . DI F . 
N�WiE:ER OBSERVAT I ON ORAIJDO!JI� ( l'i l �A��):_!:�( M) DRt.i.!OO\IN 
I 2 . 00 - 1 . 4594 - 1 . 6576 0 . 1991 
2 �; , (:i) -1 . 1 997 -1 . 4SIS � .2E:H; 
3 4 . 00 - l . �f.35 -1 . 2596 () . 1962 
I. E. . (10 -0. 9�:(15 -1 . 18(15 U00(1 
5 ( . .  01) +92'6 -l . &EJJ6 0. 1 260 
f, f:. (11) -e 8494 -(1 . f:7f.1 {1 . (1�'67 
7 1(1 . 0� -0 .7314 -(1 . ï52{1 (l . (l2(16 
E: 1 2 . {•0 -1).€,2(19 -(l . f,{f.7 0 . O�.!B 
9 1 6 . 0:) -0 . 5 1 92 -Q . 57S1 0 . 0560 
10  20 .00 -1) . 1.!12 -o . m:g 0 . 031.7 
1 1  25 . 00 -Q . 3913 -0 . 3990 0 0077 
12 32 . 00 -() . 31.97 -(1 .32'24 -(l .(l273 
1 3 40 . 00 -6 . 3195 -0 . 27' 1 -0 . 0454 
u 5(1 . 00 -Q '·O�•ë• . J.� ........ -0.22�:3 -6 . 0705 
15  62 .00 -Q .2721 -() , 1993 --{) . 0729 
16  8i) 00 -(1 . 2!92 -0 t n2 -(• . 0720 
1 7  l 0<l . 00 -0 . 2315 -0 . 17(:1 -0 . 0614 
IS 120 . 0\1 -0 .2186 -(1.1 f.:->C -(� . t1556 
1 9  160 . 00 -{1 .2004 -() , 1561 -0 . 0442 
20 2\1� . 00 -ti . H:ê:(l -Q . J€.30 -e . 0249 
21 250 . 00  -0 . 1763 -0 . 156 1 -0 . 6201 
22 320 . 00 -(1 . 1 €-52 -Q . 1561 -1.U109l 
23 4fJ0 . 00 -6 . 1 564 -6 . 1630 0 . 0067 
24 500 . 00 -0 . 11.87 -0 .2076 (1 .0589 
25 620 .00 -6. 11.21 -Q . 18'4 0 . 0t23 
26 8(10 . 00 -0 . 1 �.0 -0 . 1E:I.4 0 . 0495 
27 1000 . 00 . -Q . 1300 -Q . 1918 0 . 0618 
� 12(10 .00 -(1 . 12f.f, -0 .2154 0 . 0S8S 
29 1t23.00 -0 . 1239 -0 .2076 0 . 0837 
MEA�' OF D�Vl�TI CINS TO OE�:ERVATIONS J� UELL 1 OF 
1 1  OBSE:R'H;TiONS BEFCJRE 31 . 6  1\ Itl .  AFIER START OF PUMPASE 0 . 1094 
STA\'D!<R:J DEViATICIN -- (l .0S50 
M!:A'l OF DEVIAT IONS TO OBSEli'VI\TlONS IN �'ELL 1 OF 
1 8  (I��:EI\'VATl o::t; Arl'EF: 3i . f, I':JN. ;;mR START Of PU�PAGE -1!. 0(:62 
STA�;:>Ar•D DEVIATION ---- 0 .05&3 
I".U:.:; Ci' DE\il ATl (l�JS TC: ALL OE:�[F:'v''-ll Ot��; OF I,!ELL 1 ------- � 0375 
STAêi::JA�D DEVlAT ION -------------- 0 . 6;17 
OE::O:ER'JAT ! Ol� I.!ELL 2 If; LAYER 2 AT 1 0 . 6r. OF Pl.!IIF'ED I.'ELL 
Ot::SERVATiOt� T l rlë:OWil LOG . CALCUL . LOG . OE:'3ERVED LOG . DIF . 
�::J:tt:ER OE:�:ERVATI or; OF:Awr,otr.� c,..; ) [lr:�A��l{����C M)  D�·AWDO\JtJ 
1 40 . 00 -1 . 4397 -J . tB15 (1 . 04 18 
2 �.1;! , {1(, -t.:=:LA6 -1 . 3Sf.S 1Hl20 
3 62 . 0� -1 . 2€.02 - 1 . 2595 -<l .�6(<5 
� E:(: . (1(1 -l . m:E.  -1 . 1 �:os \1 . (1 120 
s H•<1 . e0 - 1 . 0%3 - 1  1 135 0 . 0182 
f. 120 . \l� -1 . ü!e.8 -1 . 0505 (: (:1)9(: 
7 1 6(: . (•0 -� . 9631 - l . (1(1{)(i 0 . 0'369 
8 2\,Ct . C(t -c .s: ü3 - 1 . {100(� 0 .0<:97 
9 25& . ��o -(• . 8635 - 1 .  (l(j(!(J 4! . 1 3€.5 
1 \)  3�"\l . (l0 0 ,.,,r,,., - ' ·  C•J C. ..'\ -1 , (;(1{10 (l H:17 
r:Ett�: OF DEVlmO:lS T(J OE;�.ERi'ATIWS IN �'ELL 2 OF 
Hl OF.:�.ERV�.iFJ:��:: Af'ifJ� �.l . t. �.;rL AcTEF; f.Tt.�;T or F·l.J��·;)t;E C .OE.3�: 
�:���!j�F�ü OC'J l i;":' j (l�� ----- ---- ----------- 0 . (�521) 
OE:2.ERVATJC�� I.IELL 3 ] ;; LAYER 2 AT E . • Ar; OF F'lli"HD I.'ELL 
OBSERVATION TII1WiWl LOG . CALCUL . LOG . OE:SERVED LOG. D I F .  
�;dMBER (I[:�:ERVATI ON ORA;.!Di)�!:;(�, )  DRA:JDOWN\M l  [li';AiJ;J(tUtl 
l 35 . 00 -1 . 3840 -1 . 3979 0 . 0139 
2 :S 0(1 - l . 2'ë:9(1 - 1 . 2757 -C .til33 
3 60 . (:0 -1 . 1  892 -1 . 1  t:37 -<l .  0!0t 
4 % . (1{1 -1 . t�:2 -1 . €141\1 -0. 0222 
5 120 . 00 -0 . 9:3H -0 . 9788 -<l.0(!53 
f, 150. 00 -(l .  92'30 -(: . 9E-86 0 . 0296 
7 210 . 00 -{1 . 8559 -<l . 9393 0 . 0834 
!"�AN OF DEVIATIOIJS TO OE:SWJATIOUS IN UELL 3 C'f 
7 08SERVATIONS AFTEl\: 3 1 . 6  1'\ I N .  AFTER SïAi::T OF PUMF·AGE 
':.TANDAF:D DEVJ�TION ----- ------
0. (10€.5 
0 . (:4f(i 
MEA�� OF DEVJATIONS TO A�L 08SERVATIO�IS OF �'ELL 3 ---- e .  0065 
f.TAt::JAR� OCVJATIOt� -------------- ------- 0 . 041 (1 
MEA'� OF DEVIATIONS TO ALL OSSERVATIONS ---- ---- ( U 1364 
nA'iDAFiD DEVlATl O�I --------- ---- -- (: . 08(12 
rEAt; OF DEVIATIONS OF 1 7  C•Er:HATIOtJS I�  LAYER 2 ----- (• , 03!3 
�.TI;:"(;A�;:J Dë:\' I ATION - - - -----·-- -- ----- (l . (lE,(;� 
;:;:�·i OF DEI'i P.TI OtiS OF 29 OESEVAT I W:. Jt: LAYER 3 ---- 1' !. (1376 
�. T t:.�'r.Ar;[l DEY JAT I ü:\ ------------------------------ 0 . (;S17 
38 . 
39. 
� E R L A G l N � lMJ V E R L A G I N G <Ml 
I QO ; o 4 T l JD (M J N l 1 00 1 02 I o 3 AFS T AN D  lMJ 
L A A G  3 
l o - li----�--+-------+-------4-------�------� 1 o- 1-----------+-+---+-�1-----t----+-------� 
0 < 9 ) = 6 . 6  M K < 9 l  = 1  . 0 0 
0 < 8 l = 2 . 5  M K ( 8 )  = O . Q O 
�!KI =!! ·tl§  
0 ( 5 ) = 8 . 0  M K ( 5 )  = 0 . 3 3 
0 ( 4 ) = 2 . 1 M K ( 4 J = 0 . 3 3 
0 ( 3 ) = 6 . 0  M K ( 3 l  =.p ,. 1 6 
0 ( 2 ) = 7 . 2  M K ( 2 J = 0 . 4 1 
0 ( 1 ) = 4 . 7  M K < 1 l = 0 . 0 4 
1 0 4 T I J D < M I N J  
M / 0  
M / 0  
9�11 
M / 0  
M / 0  
M / 0  
M / 0  
M / 0  
L A A G  2 
S 0 = 0 . 0 5 0  
C < 8 1 = 4 0 6 . 6  0 
G ! � J ; H � �
6
8 °  
C ( 4 J = 1 5 . 5  0 
C < 3 l = 3 . 2  0 
C < 2 l = 2 6 4 . 5  0 
C < 1 l = 5 2 . 9  0 
1 0 0 
S A < 9 l = O . O Q 0 0 3 2  
S A ( 8 l = 0 . 0 0 0 0 3 2  
;"1*! K! :B · !lflfHJ-B 
S A  ( 5 )  = 0 . 0 0 0 0 3':: 
S A ( 4 J  = 0 . 0 0 0 0 3 2  
S A < 3 l  = 0 . 0 0 0 0 3 2  
S A ( 2 J = 0 . 0 0 0 0 1 5  
S A < 1 l = 0 . 0 0 0 0 1 5 
I o 3 AFS T AN D  lMJ 
M - 1 
M - 1 
g:J 
M - 1 
M - 1 
M - 1 
M - 1 
M - 1 
P O M P P R O E F  1 I N  H E T  B E D R I J F O M N I C H E M  T E  W E T T E R E N  - - - - - - - - - - - - - -
F i g . I I . 4 . a - De berekende en  waa rgenomen verl agi ngen i n  t i j d- verl agi ngs-en afstand 
verl agi ngsgrafi eken b i j  de eerste pompproef .  
I E R L A G  I N >  ' M I  
/� 
bc ""' 
� f/ i/ 
� E R L AG l N G  :M I  
� ë= 1/ � · 
IÎ i/ 1/ I 
1 00 
O C 9 J = ó . 5  M K ( ::i J  = 1  . 0 0 
0 ( 8 J = 2 . 5  M K C 8 l  = 0 . 0 0 
l�l6t:ll ·ll§ 
0 ( 5 ) = 8 . 0  M K C S J = 0 . 3 3  
0 ( 4 ) - 2 . 1  M K C 4 l = 0 . 3 3 
0 ( 3 )  = 6 . 0  M K C 3 l = 0 . 1 6  
0 ( 2 ) = 7 . 2  M K C 2 J = 0 . 4 1 
0 ( 1 ) = 4 . 7  M K C 1 l = 0 . 0 4 
40 . 
1 0 4 T l JD I M I N I 
L A A G  3 
1 0 4 T l JD I M l N I  
M/ 0 
M / 0  
9?11 
M / 0  
M / 0  
M / 0  
M / 0  
M / 0 
L A A G  2 
s o = o . o s o  
C C 8 l = 4 0 6 . 6  0 
� ( 7 � = 4 0 6 . 6  0 
c f g J  � 2 � : �  8 
C C 4 l = 1 5 . 5  0 
c ( 3 )  = 3 . 2  0 
C C 2 l = 2 6 4 . 5  0 
C C 1 l = 5 2 . 9  0 
V E R L AG I N G  IMI 
1 00 I oJ AF S T AN D  I MI  
V E R L A G I N G  IMI 
I � 
2 1\\ � 
I/ ""' 
1\ \ \ 3 \ _\ 
1 0 0 1 oJ A F S T AN D  IMJ 
S A C 9 l  = 0 . 0 0 0 0 3 2  M - 1 
S A C B J  = O . O O :J 0 3 2  M - 1 
�:� 16l �n · BBBB l:  �- I 
S A C S l  = 0 . 0 0 0 0 3 2  M - 1 
S A C 4 l = 0 . 0 0 0 0 3 2  M - 1 
S A C 3 l  = 0 . 0 0 0 0 3 2  M - 1 
S A C 2 l = O . O O O O I S  M - 1 
S A C 1 l = 0 . 0 0 0 0 1 S M - 1 
P O M P P R O E F  2 I N  H E T  B E D R I J F O M N I C H E M  T E  W E T T E R E N  - - - - - - - - - - - - - -
Fi g . I I . 4 . b - De berekende en waargenomen verl agi ngen i n  t i jd -verl agi ngs-en afstand­
verl a g i n gsgrafi eken b i j  de tweede pompproef .  
4 1 . 
4 . 2 . Uitg evoerde p ut proeven 
4. 2 . 1 .  Alg emeen . 
Op d e  b e d r i j f s t e r r e i n e n  v a n  d e  f i r m a  Omn i ch em t e  We t t e r e n 
w e r d e n v i e r s t a p g e w i j z e  p u t p r o e v en u i t g e vo e r d e n  é é n  p u t p r o e f  
m e t  co n s t an t  d e b i e t  m a a r  o v e r  l an g e r e  p e r i o d e . D e  p u t p r o e v e n  
w e r d e n u i t g e v o e r d  i n  d e  b e s t aa n d e  w i n n i n g s p u t t e n V ,  V I  e n  V I I I  
( z i e  f i g . I I . 5) e n  i n  d e  n i e uw g e b o o r d e  p u t  P l . De i n g e s t e l d e  
d e b i e t e n w o r d e n g e l i j km a t i g  v e r d e e l d  v o l g en s  d e  k a p aci t e i t  
v a n  d e  p u t . D e  p o m p d u u r  b e d r o e g  b i j  d e  v e r s ch i l l e n d e  d e  b i e t e n 
t e l k e n s  6 0  m i n u t e n .  Na e l k e  p o m p i n g  w e r d  g e d u r e n d e  e en z e l f d e  
t i j d s d u u r  d e  p o m p  s t i l g e z e t  e n  d e  s t i j g i n g  v a n  h e t  wa t e r p e i l  
g e m e t e n . 
U i t  d e  r e s u l t a t e n  v a n  d e  p u t p r o e f  k a n  m e n  d e  k a r a k t e r i s t i e k e n  
v a n  d e  p u t  b e p a l e n  g e l d e n d  o p  h e t  t i j d s t i p  v a n  d e  p r o e f n a  
e e n  we l b e p a a l d e  p o m p d u u r  ( 6 0 m i n u t e n ) .  H e t  z i j n  e n e r z i j d s  d e  
s p eci f i ek p u t k a p a ci t e i t  Q / s  w a a r b i j  : 
Q d e b i e t  ( m 3 / h ) 
s = v e r l a g i n g  ( m )  
en an d e r z i j d s  d e  k a r a k t e r i s t i e k e  p u t k u r v e  ( n a e e n  w e l b e p a a l d e  
p o m p d u u r ) d i t  i s  d e  v o o r s t e l l i n g  v a n  Q = f / s . D i t  i s  n o rm a a l  
e e n  r e ch t e  i n d i e n h e t  d e b i e t  n i e t  t e  g r o o t  i s . 
E e n a n d e r  g e g e v e n  d i e  ui t d e  p u t p r o e v en a f g e l e i d  w o r d t  i s  d e  
v e r h o u d i n g  s / Q .  Me t an d e r e  wo o r d e n , d e  v e r l a g i n g  ( m )  t e n 
o p z i ch t e  v a n  h e t  d e b i e t  ( m3/ h ) .  
De r e s u l t a t e n v a n  d e  wa a r n e m i n g e n  z i j n  i n  b i j l a g e 4 s a m e n g e ­
b r ach t . D e  k a r a k t e r i s t i e k e  p u t k u r v e n z i j n v e r z am e l d  i n  b i j l a g e  
5 . , e v e n a l s  d e  s p eci f i e k e  v e r l a g i n g  i n  f u n k t i e  v a n  h e t  d e b i e t . 
I n  t a b e l  I I . 6 .  z i j n a l  d e z e  w aa r d en a f g e l e i d  u i t  d e  p u t p r o e v e n  
v o o r g e s t e l d . 
4.2.2. Bes p reking 
De s p e ci f i e k e  p u t k a p aci t e i t  v a n  d e  4 p u t t e n  b e d r o e g  na d e  
v i e r d e  s t a p  p o m p en : 
P2 PP3 PP4 
P l , 
PPl, 
PP2 x 
F i g . I I . 5 - L ig g i ng van de pompproeven .  
2 pulproeven : 1 ( 4 steppen 60') 
1 ( 1  stap continu 24 uur) 
0 � 100 200 m 
u 
• VIII 1 putproef 
4 sloppen 60' 
� 
N . 
43 .  
T A B E L  I I . 6 .  Wa a r d e n  a f g e l e i d  ui t d e  put p r o e v e n  
Put D e b i e t  Q v e r l a g i n g  8 Q / s  s / Q  
( m 3 / h )  ( m )  ( m 3 / h / m ) ( m/ m3/ h )  
V 1 , 1 8 0  0 , 9 0 8 1 , 2 9 9 6  0 , 7 6 9 5  
2 , 9 4 3  1 , 7 5 6  1 , 6 7 6 0  0 , 5 9 6 7  
4 , 3 8 2  2 , 7 4 2  1 , 5 9 8 1  0 , 6 2 5 7  
6 , 5 9 3  4 , 3 2 0  1 , 5 2 6 2  0 , 6 5 5 2  
V I  1 , 6 9 5  1 , 2 5 8  1 , 3 4 7 4  0 , 7 4 2 2  
2 , 6 4 2  1 , 6 9 6  1 , 5 5 7 8  0 , 6 4 1 9  
3 , 9 7 4  2 , 5 6 8  1 , 5 4 7 5  0 , 6 4 6 2  
5 , 4 6 6  3 , 4 2 4  1 , 5 9 6 4  0 , 6 2 6 4 
V I  5 , 3 2 5 6  5 , 9 2 9  0 , 8 9 8 2  1 , 1 1 3 3  
V I I I  1 , 2 4 6  0 , 8 8 5  1 , 4 0 7 9  0 , 7 1 0 3 
2 , 4 8 6  1' , 6 6 8 1 , 4 9 0 4  0 , 6 7 1 0  
3 , 9 4 4  2 , 8 8 0  1 , 3 6 9 4  0 , 7 3 0 2  
6 '  1 5 4  4 , 6 3 4  1 , 3 2 8 0  0 , 7 5 3 0  
P 1  0 , 4 9 0 2  3 , 4 5 5  0 , 1 4 1 9  7 , 0 4 8 1  
0 , 9 5 6 8  6 , 4 2 0  0 , 1 4 9 0  6 , 7 0 9 9  
1 , 4 7 3 8  9 , 6 8 2  0 , 1 5 2 2  6 , 5 6 9 4  
1 , 7 4 7 6  1 1 , 5 4 8  0 , 1 5 1 3  6 , 6 0 7 9  
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v o o r  p u t  V 1 , 5 2 6 2  m 3 / h / m  
v o o r  p u t  VI  1 , 5 9 6 4  m 3 / h / m 
v o o r  p u t  V I I I : 1 , 3 2 8 0  m 3 / h / m  
v o o r  p u t  P 1  0 , 1 5 1 3  m 3 / h / m  
I n  v o l g o r d e  v a n  d a l e n d e  p r o d u k t i v i t e i t  b e t e k e n t  d i t  
p u t  V I  - p u t  V - p u t  V I I I  - P l  
O p v a l l e n d  i s  d e  k l e i n e  s p e c i f i e k e  p u t k a p a c i t e i t  v a n  d e  f i l ­
t e r pu t  P 1  t en o p z i c h t e  v a n  d e  k e l d e r p u t t e n V ,  V I  e n  V I I I . 
H i e r u i t  v o l g t  da t d e  v e r l a g i n g  i n  d e  k e l d e r p u t t e n  t ew e e g g e ­
b r a c h t  d o o r  e e n z e l f d e  d e b i e t  d a n  i n  e e n f i l t e r p u t  v e e l  k l e i n e r  
z a l  z i j n  d a n  d e  v e r l a g i n g  i n  d e  f i l t e r p u t . I n  d i t  o p z i c h t  e n  
m e t  h e t  d o e l  om z o v e e l  m o g e l i j k  w a t e r  t e  w i n n en m e t  e e n z o  
k l e i n  mo g e l i j k e v e r l a g i n g  l i j k t  d e  b o u w  v a n  e e n  k e l d e r p u t  
g u n s t i g e r  d a n  d e z e  v a n  e e n  f i l t e r p u t . D e  m o g e l i j k h e i d  t o t  h e t  
aa n l e g g e n  v a n  d i e  k e l d e r p u t t e n i s  t e  d a n k e n  aan d e  a a nw e z i g h e i d  
v a n  d e  d u i d e l i j k e z a n d s t e e n b a n k . D e  e v en t u e l e  g r o n d m e c h a n i s c h e  
g e v o l g e n  z i j n  i n  d i t  v e r s l a g  n i e t  n a d e r  b e s t u d e e r d . D e  
h o e v e e l h e i d  z an d  d i e  b i j  h e t  m a k en v a n  k e l d e r p u t t en v e r p l a a t s t  
o f  v e r w i j d e r d  wo r d t  i s  o n s  n i e t  g e k e n d , m a a r  b e l a n g r i j k  g e n o e g  
o m  e r  r e k e n i n g  m e e  t e  h o u d e n . 
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5. WATERPAS S ING 
Van a l l e  b e s t a a n d e  w i n n i n g s p u t t e n  en n i e u w g e b o o r d e  p u t t en 
w e r d  d e  h o o g t e  v a n  h e t  m e e t p u n t  b i j  g r o n dw a t e r s t a n d s m e t i n g e n 
g e wa t e r p a s t  t en o p z i c h t e  v a n  T . A .W .  
D i t  u i t g a a n d e  v a n  d e  o n d e r s t e  t r a p  v an h e t  k a s t e e l t j e  d i e  r e e d s 
v r o e g e r  e en wa a r d e  v a n  6 , 7 0 m T . A . W . w e r d  t o e g e m e t e n . 
D e  r e s u l t a t e n v a n  d e  w a t e r p a s s i n g  w e r d en s a m e n g e v a t  i n  t a b e l  
I I . 7 .  
6. STIJGHOOGTEMETINGEN 
Ged u r en d e  d e  s t u d i e  we r d en t w e e p e i l r o n d e n u i t g e v o e r d . D e  
e e r s t e  m e t i n g e n w e r d e n v e r r i c h t  o p  3 0 / 7 / 9 0 . O p  d a t  mom e n t  z i j n  
d e  me e s t e  p u t t en ( 1 , 2 , 4 , 5 , 6 , 9 , 1 0 , 1 1 , 1 2 , 7 2 0 ) r e e d s  g e r u i m e  t i j d  
n i e t  m e e r  g e b r u i k t . D e  p u t t en 3 ,  7 ,  8 e n  7 2 5  w e r d en i n  d e z e  
p e r i o d e  n o g  g e b r u i k t  o m  h e t  b e d r i j f  v a n  e e n  n o o d z ak e l i j k e h o e ­
v e e l h e i d  v an w a t e r  t e  v o o r z i e n . 
D e  twe e d e  p e i l r o n d e  g e b e u r d e  o p  4 s e p t e m b e r  1 9 9 0 . I n  d e  v o o r a f ­
g a an d e  p e r i o d e  w e r d e n a l l e  p u t t en o p  e e n m a x i mum b e n u t . O p  
h e t  mom e n t v a n  d e  m e t i n g  i s  en k e l  p u t  1 2  n i e t  i n  g e b r u i k . 
De r e s u l t a t en v a n  d e z e  m e t i n g en w o r d e n w e e r g e g e v e n i n  f i g . I I . 6 . 
en I I . 7 . 
De p e i l m e t i n g e n  v i n d t  men i n  t a b e l  I I . 8 .  
46 . 
T A B E L  I I . 7  - R E S U L T A T E N  VAN D E  W A T ER PA S S I N G  
p u t  h o o g t e  h o o g t e  p u t  h o o g t e  h o o g t e  
m m a a i v e l d  m e e t p u n t  m ma a i v e l d  m e e t p u n t  
( m  TAW ) ( m  TAW ) ( m  TAW ) ( m  TAW ) 
I 6 , 5 2 7  6 , 5 2 7  
I I I  6 , 4 7 6  6 , 7 7 5  P 1  6 , 4 8 5  6 , 6 8 7  
I V  6 , 4 6 5  6 , 6 2 6  P 2  6 , 4 6 7  6 , 7 0 8  
V 5 , 6 4 1  5 , 8 0 7  P P 1 6 , 3 6 7  6 , 5 8 7  
V I  6 , 3 3 8  6 , 4 3 2  P P 2  6 , 8 9 5  7 , 1 1 1  
V I I 6 , 3 5 2  6 , 5 4 5  P P 3  6 , 4 5 9  6 , 7 0 7  
V I I I  6 , 2 4 7  6 , 6 8 3  P P 4  6 , 5 1 2  6 , 6 9 9  
I X  6 , 7 5 3  6 , 9 1 6  
x 6 , 3 9 3  6 , 5 7 0  
X I  6 , 6 3 9  6 , 8 0 2  
X I I 6 '  1 00 6 , 2 2 0  
P2 PP3 
' ' -3.50 -3.68 
Pl )I! -3.84 
PPlx -J sg 
PP2 x -4.24 
PP4 
I 
0 50 100 
Fi g . I I . 7 - Resul taten van de pei l meti ng op 30/ 07/90 . 




P1 x - 1 0.51 
PP1x -10.94 







0 50 100 
F i g . I I . 6 - Resutaten van de pe i l meti ng op 04/ 09/9 0 .  
Al l e  waa rden z i j n  weergegeven i n  m TAW . 
TABEL I I . 8  
p u t  m 
I 
I I  
I I I  
I V  
V 
V I  
VI I 
VI I I  
I X  
x 
X I  
X I I  
P 1  
P 2  
P P 1 
P P 2 
P P 3  
P P 4  
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P E I LM E T I N G E N  U I T GEVO E R D  I N  H E T  K A D E R  VAN 
HET P R O J EK T .  
d i e p t e  d i e p t e  
3 0 / 7 / 9 0 0 4 / 0 9 / 7 0  
( m )  ( m )  
1 3 , 7 0 -
- -
1 3 , 1 9 1 7 , 6 3 
1 1 , 4 0 1 8 , 3 0 
1 0 , 1 8 2 1 , 0 0 
9 , 8 0 1 9 , 0 7 
1 4 , 4 0 2 2 , 3 1 
1 1 , 0 5 1 5 , 4 0 
1 4 , 4 4 2 0 ' 1 5  
1 4 , 1 6 2 0 , 2 8 
1 0 , 4 4 2 0 , 7 6 
9 , 7 5 1 5 , 0 9 
1 0 , 5 3 1 7 , 2 0 
1 0 , 2 1 1 4 , 5 8 
1 0 , 4 8 1 7 , 5 3 
1 1 , 3 5 1 9 , 4 3 
1 0 , 3 9 1 6 , 3 3 
1 0 , 4 6 1 6 , 9 0 
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FAZE 3. Matemat i s c h  model 
1 .  INLEIDING 
D e  i n t e r p r e t a t i e  e n  v e r w e r k i n g  v a n  d e  m e e t r e s u l t a t e n i n  f a z e 
2 l e v e r e n  d e  v e r e i s t e  i n v o e r g e g e v e n s  v o o r  h e t  ma t e ma t i s c h  
m o d e l . H i e r m e e  k a n  m e n  b e r e k e n e n  w e l k  d e b i e t u i t  d e  w a t e r v o e ­
r e n d e  I e p e r i a a n l a a g  o p  d e  t e r r e i n e n  v a n  d e  N .  V .  OMN I CH E M  k a n  
g e n o m e n  wo r d en e n  w e l k e  i n v l o e d  d e z e  w i n n i n g  z a l  h e b b e n  o p  
d e  omg e v i n g . 
2 .  BEREKENING VAN DE VERLAGINGEN TENGEVOLGE VAN DE BESTAANDE 
EN DE GEPLANDE W IN N ING 
D o o r  mi d d e l  v a n  e e n  e i n d i g - v e r s c h i l  Q 3 D - m o d e l  ( LE B B E  e t . a l . ,  
1 9 8 5 ) w e r d  d e  v e r l a g i n g  b e r e k en d  t en g e v o l g e v a n  d e  b e s t a a n d e 
w i n n i n g  a l s o o k  v o o r  d e  n i e uw g e p l a n d e  w i n n i n g . 
H e t  g e k o z e n  m o d e l g e b i e d  i s  v e r d u i d e l i j k t  o p  f i g . I I I . 1 .  H e t  
i s  o p g e b o u w d  u i t  4 0  r i j e n e n  4 0  k o l o mm e n . D e  b r e e d t e s  v a n  d e  
k o l ommen e n  d e  h o o g t e s  v a n  d e  r i j en z i j n g e l i j k a a n  5 0  m .  I n  
h e t  ma t e ma t i s c h m o d e l  w e r d e n v i e r  l a g e n  o n d e r s c h e i d e n . La a g  
1 e n  l a a g  2 ,  g e b r u i k t  b i j  d e  b e r e k en i n g e n k o m e n  o v e r e e n  m e t  
d e  l a g e n  Y d 1 e n  Y d 2 .  Y d 3 ,  Y d 4 , Yd 5 e n  Y d 6  v o r m e n  s a m e n  l a a g  
3 in h e t  Q 3 D- m o d e l . D e  P 1 m - k l e i l a a g  w o r d t  b e s c h o uw d  a l s  e en 
we e r s t a n d b i e d e n d e  h o r i z o n t u s s e n d e  l a g e n  3 e n  4 v a n  h e t  Q 3 D ­
m o d e l . L a a g  4 s t e m t  o v e r e en m e t  h e t  g e d e e l t e  v a n  h e t  g r o n d w a ­
t e r r e s e r v o i r  g e l e g e n  t u s s e n  d e  t o p  v a n  d e  P 1 m  k l e i  e n  d e  g r o n d ­
w a t e r t a f e l . I n  h e t  Q 3 D - m o d e l  w o r d t  a a n g e n o m e n  d a t  d e  l a g e n 
1 ,  2 e n  3 o p  a l l e  p l a a t s e n  v a n  h e t  m o d e l g e b i e d  d e z e l f d e d i k t e n  
h e b b e n , r e s p e c t i e v e l i j k  4 , 7  m . , 7 , 2  m .  e n  1 8 , 5  m .  D e  i n g e ­
v o e r d e  h y d r a u l i s c h e  p a r am e t e r s  s t e u n e n  o p  d e  r e s u l t a t e n  v a n  
d e  p o m p p r o e f . D e  i n g e v o e r d e  h o r i z o n t a l e  d o o r l a t e n d h e i d  v o o r  
l a a g  1 ,  2 ,  3 e n  4 b e d r a g e n  r e s p e k t i e v e l i j k  0 , 0 4 1 2  m / d ,  
0 , 4 1 2  m / d , 0 , 2 3 9  m / d  e n  1 m / d . H e t t o t a l e  d o o r l a a t v e r mo g e n 
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LEq�NDE : • cel l en waari n qepompt wordt 
� b i j komende pomr i n �en 
F i g . I I I . 1  -Li ggi ng van het gekozen modelgeb i ed .  
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v a n  l a a g  3 k o m t  a l d u s  
v e rm o g e n s  v a n  d e  l a g e n  
h y d r a u l i s c h e  w e e r s t a n d  
3 e n  t u s s e n d e  
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o v e r e e n  m e t  d e  
Y d 3 , Y d 4 , Y d 5  
t u s s e n  d e  l a g e n  
3 e n  4 b e d r a a g t  
s o m  v a n  d e  d o o r l a a t -
e n  Y d 6 . D e  i n g e v o e r d e  
1 e n  2 '  d e  l a g e n  2 e n  
r e s p e k t i e v e l i j k  5 3  d '  
2 6 4  d e n  8 8 6  d .  
d e  l a g e n  2 e n  3 
l a g e n 
D e  
k o m t  
i n g e v o e r d e  h y d r a u l i s c h e  
o v e r e en m e t  d e  s o m  v a n  
w e e r s t a n d  t u s s e n 
d e  h y d r a u l i s c h e  
we e r s t a n d  t u s s e n  d e  l a a g  Y d 2  e n  Y d 6 . T e r  h o o g t e  v a n  d e  S ch e l d e  
w o r d en v a s t e  s t i j g h o o g t en i n g e v o e r d  i n  l a a g  4 .  
M e t  h e t  Q 3 D - m o d e l  wo r d t  d e  v e r l a g i n g  b e r e k e n d  i n  h e t  m o d e l g e ­
b i e d  a l s  m e n  p o m p t  o p  1 4  p u t t en m e t  e e n  t o t a a l  d e b i e t  van 
1 5 1 2  m 3 / d . H i e r b i j  wo r d t  v e r o n d e r s t e l d  d a t  a l l e  p o m p p u t t e n  
u i t  l a ag 2 w a t e r  w i n n e n . D e  b e r e k e n d e  v e r l a g i n g  i n  l a a g  2 wo r d t  
we e r g e g e v e n  i n  f i g .  I I I . 2 .  D e  b e r e k e n d e  v e r l a g i n g e n  i n  d e  n i e t ­
a a n g e p o m p t e  c e l l e n v a n  h e t  Q 3 D-m o d e l  mo e t e n d e  w e r k e l i j k e v e r ­
l a g i n g e n  b e n a d e r e n . D e  b e r ek en d e  v e r l a g i n g  i n  d e  a a n g e p omp t e  
c e l l en s t emm en n i e t  o v e r e en m e t  d e  v e r l a g i n g en i n  d e  a a n g e -
p o m p t e  p u t t e n . O m  d e  
d e  aa n g e p o m p t e  p u t t e n 
in  d e  a a n g e p o m p t e  p u t  
w e r k e l i j k e v e r l a g i n g e n  t e  b e n a d e r e n  i n  
m o e t  m en e e r s t  d e  b e r e k e n d e  v e r l a g i n g  
v e r g  e l  i j k e n  m e t  d e  v e r  l a g  i n  g b e r ek e n d  
i n  e e n aan g e p om p t e  c e l . D a a r o m w e r d  m e t  h e t  Q 3 D - m o d e l  d e  v e r ­
l a g i n g  b e r e k e n d  d i e  i n  e e n  e n k e l e  p o m p p u t  v e r o o r z a a k t  wo r d t  
i n  h e t  c e n t r u m  v a n  h e t  m o d e l g e b i e d . D e  v e r l a g i n g  i n  d i e  a a n g e ­
p o m p t e  c e l  b e d r a a g t  8 , 3 8 m .  De k e l d e r p u t  v e r o o r z a a k t  e e n  k l e i ­
n e r e  v e r l a g i n g  d a n  b e r e k e n d  m e t  h e t  Q 3 D - m o d e l , n l . 5 m v o o r  
1 0 8  m 3 / d . A l d u s  w o r d t  d e  w e r k e l i j k e v e r l a g i n g  i n  d e  k e l d e r p u t ­
t en b e k o m e n  d o o r  d e  b e r e k e n d e  v e r l a g i n g  i n  i e d e r e  a a n g e p o m p t e  
c e l  t e  v e r m i n d e r e n  m e t  3 ,  3 8  m .  ( D i t  i s  h e t  v e r s c h i l  t u s s e n 
d e  b e r e k e n d e  en d e  g e m e t en v e r l a g i n g  i n  z o ' n  k e l d e r p u t ) .  
D e  f i l t e r p u t  v e r o o r z a a k t  e e n  g r o t e r e  v e r l a g i n g  d a n  b e r e k e n d  
m e t  h e t  Q 3 D- m o d e l , n l  3 0  m v o o r  1 0 8 m 3 / d .  A l d u s  w o r d t  d e  w e r ­
k e l i j k e v e r l a g i n g  i n  d e  f i l t e r p u t t e n  b e k o m e n  d o o r  d e  b e r e k e n d e  
v e r l a g i n g  i n  i e d e r e a a n g e p o m p t e  c e l  t e  v e r m e e r d e r e n m e t  
2 1 , 6 2 m .  ( D i t  i s  h e t  v e r s c h i l  t u s s e n d e  b e r e k e n d e  8 , 3 8 m e n 
d e  g e m e t e n 3 0  m v e r l a g i n g ) .  D e  max ima l e  b e r e k e n d e  v e r l a g i n g  
53 . 
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L J  
O MN l C H E M  - V E R L A G l N G P O M P I N G 1 5 1 2  M 3 / D  1 4  P U T T E N 
L A A G  2 - L A A G  2 
S C H A AL 1 / 1 0 0 0 0 . 
l S O L I J N E N  
L I J N E N  O M  D E  I . 0 0 ME T E R 
F i g . I I I . 2 - Berekende verl ag i ng i n  l aag  2 b i j  pomp ing  i n  1 4  putten met een totaal  
deb i e t  van 1 5 1 2  m3 / d .  
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b i j  1 4  p u t t en m e t  e e n  t o t a a l  d e b i e t  v·a n 1 5 1 2  m 3  / d  b e d r a a g t  
2 0 , 4 9 m .  V o o r  k e l d e r p u t t en m o e t en we  d i t  v e r m i n d e r en m e t  d e  
e e r d e r  b e r e k en d e  3 , 3 8 m . , m . a . w . d e  max i ma l e  v e r l a g i n g  m e t  
k e l d e r pu t t en z a l  1 7 , 1 1 m .  b e d r a g e n . M e t  f i l t e r p u t t e n z a l  d e  
v e r l a g i n g  o p  d e z e l f d e  w i j z e  t o e n emen m e t  2 1 , 6 2 m .  z o d a t  d e z e  
max i ma l e  v e r l a g i n g  4 2 , 1 1 m .  z o u  b e d r a g e n .  H e t  i s  v a n z e l f s p r e ­
k e n d  d a t  e e n  d e r g e l i j k e  w i n n i n g  u i t s l u i t e n d  b e s t a a n d e u i t  
f i l t e r p u t t en n i e t  t e  r ea l i s e r en � s . 
M e t  h e t  Q 3 D- mo d e l  wo r d t  n u  d e  v e r l a g i n g  b e r ek e n d i n  h e t  m o d e l ­
g e b i e d  a l s  m e n  p o m p t  o p  3 1  p u t t en met  e e n  t o t a a l  d e b i e t  v a n  
3 3 4 8 m 3  / d . H i e r b i j w e r d e n  1 7  s u p l emen t a i r e  p u t t e n i n g e p l a n t  
z o a l s  a f g e b e e l d i n  f i g .  I I I . 1 .  
D e  v e r l a g i n g  o p  d e z e  m a n i e r  b e r e k en d  w o r d t  w e e r g e g e v e n i n  f i g . 
I I I . 3 .  D e  m a x i ma l e  b e r ek e n d e  v e r l a g i n g  b e d r a a g t  2 7 , 0 9 m .  M e t  
k e l d e r p u t t e n z o u  d e  ma x i m a l e  g e s c h a t t e  v e r l a g i n g  d u s  z o ' n  2 3 , 7 1 
m .  b e d r a g e n . I n  f i g . I I I . 4 .  w o r d t  d e  s u p l em en t a i r e  v e r l a g i n g  
u i t g e z e t  t e n  g e v o l g e  v a n  d e  u i t b r e i d in g  v a n  d e  w i n n i n g . 
Z o  z i e t  m e n  d a t  i n  h e t  c en t r um v a n  d e  h u i d i g e w i n n i n g  d e  s t i j g ­
h o o g  t e  z o ' n  6 t o t  8 m .  z a l  d a l e n  t en g e v o l g e  v a n  d e  u i t  b r e i ­
d i n g m e t  1 7  p u t t en d i e  e l k  4 , 5  m 3 /h p om p e n .  
H i e r u i t  k u n n e n  w e  b e s l u i t e n  d a t  d e  v o o r o p g e s t e l d e  u i t b r e i d i n g  
v a n  d e  w a t e r w i n n i n g  t o t  3 3 4 8  m 3  / d  n e t  m o g e l i j k  z o u  z i j n .  V o o r  
d e  k e l d e r p u t t en d i e  g e l e g e n  z i j n  on d e r  d e  2 e  z a n d s t e e n b a n k  
l e v e r t  d i t i n  p r i n c i p e g e en p r o b l e em o p .  De k e l d e r p u t t en t u s s en 
d e  t w e e  z a n d s t e e n b a n k e n  k u n n e n  w e l  p r o b l em e n  o p l e v e r e n d o o r  
g e d e e l t e l i j k  d r o o g  t e  va l l e n . D e  g e s c h a t t e  v e r l a g i n g  va l t  
imme r s  o n g e v e e r  n e t  o n d e r  h e t  d ak v a n  d i t  r e s e r v o i r . 
B i j d i t  a l l e s  d i e n t  i n  a c h t  g e n o m e n  t e  wo r d e n  d a t  d e  w e r k i n g  
i n  k e l d e r p u t t e n  n o g  n i e t  i n  d e t a i l  b e s t u d e e r d  w e r d  e n  d e  
b e r e k e n d e  w a a r d e n  z o d o e n d e  m e t  e en z ek e r e v e i l i g h e i d s m a rg e  
g e h a n t e e r d  d i e n e n  t e  w o r d e n . 
55 . 
I'. J ) . J 
,. ' 
. .  -- . 
. . -- .. .  
O MN 1 C H E M - V E R L A G I N G P O MP I N G 3 3 4 8  M 3 / D  - 3 1  P U T T E N  
L A AG 2 - L A A G  2 
S C H A A L  \ / 1 0 0 0 0 . 
1 S O L 1 J N E N  
L I J N E N  O M  D E  I . Q O ME T E R  
F i g . I I I . 3  - Berekende verl ag i ng i n  l aag 2 b i j  pomp i ng i n  3 1  putten met een totaal  
deb i et van 3348 m3/d .  
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BIJLAGE 1 Boorbeschrijving van put PPl 
BORING PP 1  - 04/07/ 1 990 
Aard van de grondl agen 
bru i n ,  kl e i h oudend fi j n  zand 
bru i n  kl e i houdend humeus zand 
groen , g l auconi ethoudend zand 
groene , g l aucon i ethoudende s t i j ve k l e i  
donkergroen , g l aucon i ethoudend , 
kl e i houdend zand 
donkergroene , g l aucon i ethoudende 
sti j ve k l e i  
donkergroene , g l auconi ethoudende , 
zandhoudende k l e i  tot k l e i houdend zand 
zands teenbank 
don kergroen , g l auconi ethoudend , 
kl e i houdend zand tot zandhoudende k l e i  
zands teenbank  
zeer fijn  groen zand 
groen kl e i houdend zand tot zandhoudende 
kl e i  
0 . 0  
2 . 4  
6 . 4 
9 . 4  
1 2 . 4  
1 4 . 4  
1 8 . 4  
23 . 2  
23 . 4  
29 . 4  
L9 . 7  
30 . 4  
D i epte 
van tot 
2 . 4  
6 . 4  
9 . 4  
1 2 . 4  
1 4 . 4  
1 8 . 4  
23 . 2  
23 . 4  
29 . 4  
29 . 7  
30 . 4  
45 . 0  
BIJLAGE 2 Granulometrisch onderzoek 
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R I J KS U N IVERS ITEIT G E NT � La boratorium voor Toeg epas �e � G e o l o g i e  e n  Hyd ro g e o l o g i e  
P ro f .  D r . W .  D E  B R E U C K  
i - - - - - - 95 sl---1---L�-l�_J�---t--��--��---4--�-4�--��---+_J--�-t-� �--�+�----+-� �----t---+----_��--���-t��t-��--�-t--t---------t-------�9o 10 -1 - -- - - - -- -- -- 84 16 -- -� 1-- -- -f- 1-- -- -� ,....._ - -f- � -- -- � - -- - - -- - 80 20 
-}- - - - -- -- - -- 7 5 25 - -� 1-- - -� r- -- -f- r- - -� r- - -� 1-- - - - -- - - . 70 JO I � � L-l-l-l-1-1��������+-+-+-+-�������-----r-1---t--r-------t-------��so .� Q) 40 I Qj 50 Q) : 50 
I /7 Q) 
..... 
"0 
.... v 40 -o 0 60 V o a. 
� LJ_J_i_��-t��+-��-f-}��411+-�------------��r----i--r---�---r=��j30 � R) 70 7 25 � � 7 5 - -f- 1-- - -� 1-- -- -- r- - -- - - � - -- - - - -- - - - - -
20 � � 80 
L _ f -� r- - - - -- 16 84 -- -f- 1-- I - -I- f-- - -� � - -
� 
r-
10 90 � 95 - -1- ,....._ - -- r- - -1- r- -· ;�f- -- -f- f-- -­
-�� 
"'" .... ... -
5 
- .. ... 
o& � I I I I I I I � I I I I I I I I 1- I I I I I I I I ;" I I I I I I I I 1... I I I I I I I I � I I I I I I I I 1"'1 1 I I I 1 1  I I � I I I I I I I I �I ,  I I I I I I I � I I I I I I I I � ..(). 
1-___________ ....:.K.:.:O:.:R..:.:R..::E:.:L:..:V�E:.:..R:.:D..:E:.:L:.:.:.I N..:..G:::..:S:_D....:.IA_G_R_A_M __________ � PROJECTNU M MER : 90/04 N U M ME R  BORI NG : PP 1 DIEPTE MONSTE RNAM E  : 33 , 5  m LABO N U M M E R  : 
R I J KS U N IV E R S ITEIT G ENT � Laboratoriu m  voor Toegepas�e � G e o l og i e  e n  Hyd ro g e ol o g i e  
P ro f .  D r .  W .  D E  B R E U C K  
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N N 
D IEPTE MONSTE RNAME 34 , 5  m LABO N U M M E R : 
R I J KS U N IV E R S ITEIT G E NT � Laboratorium voor T oegepas �e � G e o l o g i e  e n  Hydro g e o l o g i e  
P ro f .  D r . W .  D E  B R E U C K  
N 
*-60 .!: 
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I ___________ _:K.:.:O:.:R..:.:R..:E::L:..:V�E:.:..R::D:.:E:.:L�IN..:.:G:..:S:.::D:..:.IA.....:...=G.:...;R_A_M __________ __, PROJECTNU M MER : 90/04 .._ N U M M E R  BORI NG : PP 1  DIEPTE MONSTE RNAM E  : 37 m LABO N U M M ER : 
R I J K S U N IVE R S ITE IT  G E NT � Laboratorium voor  Toegepas �e � G e o l o g i e  e n  Hyd ro g e o l o g i e  
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I ___________ __:K..:.:O:.:R�R:..:E:.:L:.:V:..:E:.:..R.:.:D:..:E:.:L:.:..:I N�G.::..S.:_D_:I_A_G_R_A_M __________ --; PROJECTNU M MER : 90/04 1- N U M M E R  BORI NG : PP,1 D IEPTE MONSTE RNAM E  ti l 40m LABO N U M M E R  : 
R I J KS U N IVE R S ITE IT C E NT � Laboratoriu m voor Toegepas�e � G e o l o EJ i e  e n  Hyd ro g e o l o g i e  
P ro f .  D r .  W .  D E  B R E U C K  
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BIJLAGE 3 Resultaten van de boorgatmetingen 
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BIJLAGE 4 Putproeven 
PliTPROEF Rijksuniversiteit Gent 
Laboratorium voor Toegepaste 
Geologie en Hydrogeologie 
onderzoek nr. : 90/04 muu r  dome i n  
Krijgslaan 281 
9000 GENT 
Datum putproef : 1 6  augustUS  1 990 
boring nr. V 
opdrachtgever : OMN IC  HEM 
Kaart NGI nr. : 
bet9n rand 




meetpunt J putproef r .-
Boorfirma : Van Deyn se  ( Ma 1 degem) Gemeente : Wetteren 
X :  Boordatum : 1 979 
Boorploeg : Y :  
Watervoerende laag : I eper i aan 




m TAW (referentiemeetpunt) = betonrand put 
Opmerkingen : • • •  J;l.\l:t .. i?:Q.UQ�.r. .. .P.�.i.l.bu.tsJe ................................................................................ ................. ............ .................... : . . . . . . . . . . .  : . . .
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Laboratorium voor Toegepaste 
Geologie en Hydrogeologie 
Krijgslaan 28 1 
PUTPROEF 
onderzoek nr. : 90/04 
boring nr. V I I I 
opdrachtgever : OMN I C  HEM 9000 GENT meetpunt putproef 
Datum pulproer : 27 augu stUS 
Doorrlrma : Van Deyn se  ( Ma 1 degem) 
Doordatum : 1 980 
Doorploeg : 
Kaart NGI nr. : 
Gemeente : Wetteren 




Watervoerende laag : Ie peri aan 
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1 00 0  
1 250 
1 440 
verl a g i ng 
0 . 00 0  
1 .  244 
1 .  702 
1 . 940 
2 .  1 05 
2 . 233  
2 . 324 
2 . 489 
2 . 654 
2 . 763 
2 . 946 
3 . 074 
3 . 23 9  
3 . 404  
3 . 569 
3 . 753 
3 . 9 1 6  
4 .  1 1 8 
4 . 3 1 9  
4 . 502  
4 . 703  
4 . 886 
5 . 069 
5 . 270  
5 . 435 
5 . 6 1 8  
5 . 765 
5 . 948 
5 . 69 1  
5 . 838 
5 . 929 
Pl!TPROEF 
onderzoek nr. : 90/04 
boring nr. : V I 
opdrachtgever : OMN I CHEM 
Kaart NGI nr. : 
Gemeente : Wetteren 
X :  
Y :  
ZMV : 
ZRMP : 
( m )  di epte (m )  
1 3 . 1 70 
1 4 . 4 1 4  
1 4 . 872 
1 5 . 1 1 0 
1 5 . 275  
1 5 . 403 
1 5 . 494 
1 5 . 659 
1 5 . 824 
1 5 . 933 
1 6 . 1 1 6 
1 6 . 244 
1 6 . 409 
1 6 . 574 
1 6 . 739 
1 6 . 922 
1 7 . 086 
1 7 . 288 
1 7 . 489 
1 7 . 672 
1 7 . 873 
1 8 . 056 
1 8 . 239 
1 8 . 440 
1 8 . 6 05 
1 8 . 788 
1 8 . 935 
1 9 . 1 1 8 
1 8 . 86 1  
1 9 . 008 
1 9 . 099 
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Q ( m3/ h) 
- Karakteri s t i eke kurve voor put V I I I ( na 60  m i nuten pompen . 
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1 
0 . 7 5 





0 . 2 5 
0 
0 2 
r -· ï r 
. . . . . . . . . . .· 
. . . . . . . . . . · . . . . . . . . . .  . 
6 
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